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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, woodlands, and wildlife areas; in se- 
lected sites for roads, ponds, buildings, and 
other structures; and in judging the suitability 
of tracts of land for farming, industry, and 
recreation. 


Locating Soils 


All the soils of Orange County are shown on 
the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the In- 
dex to Map Sheets. 

‘On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there ig enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Contents” can be used to find informa- 
tion. The “Index to mapping units” lists all the 


soils of the county in alphabetic order by map 


symbol and shows the page where each soil is 
described. 

_ Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by us- 
ing the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suita- 


bility. For example, soils that have a slight limi- 
tation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can 
be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions in the section ‘“‘Planning the use and 
management of the soils.” 

Foresters and others can refer to the section 
“Woodland management and productivity” 
where the soils of the county are grouped ac- 
cording to their suitability for trees. 

Wildlife managers and others can find infor- 
mation about soils and wildlife in the section 
“Wildlife.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for nonindustrial buildings and for rec- 
reation areas in the sections “Engineering” 
and “Recreation.” 

Engineers and builders can find, under “En- 
gineering” and “Soil properties,” tables that 
contain test data, estimates of soil properties 
and information about soil features that affect 
engineering practices. 

Scientists and others can read in the section 
“Formation and classification of the soils” how 
the soils of Orange County were formed, and 
how they are classified. 

Newcomers in the area may be especially in- 
terested in the section “Soil map for general 
planning” where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the sec- 
tion ‘General nature of the county.” 
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SOIL SURVEY OF ORANGE COUNTY, VERMONT 


By Wilfred J. Sheehan, Soil Conservation Service 


Fieldwork by Wilfred J. Sheehan, George W. Allen, William R. Waite, Jr., and Paul M. Love, Soil Conservation Service, 
and Robert B. Brown, James A. Adam, and Edgar A. White, Jr., Vermont Agency of Environmental Conservation 


United States Department of Agriculture, Soil Conservation Service, in cooperation with the Vermont Agency of Environ- 
mental Conservation and the Vermont Agricultural Experiment Station 


RANGE COUNTY is in the east-central part of 

_ Vermont on the uplands east of the Green Moun- 
tains (fig. 1). The eastern boundary is the Connecticut 
River. The county occupies 441,600 acres, or 690 square 
miles. Randolph is the largest city in Orange County. 
Chelsea is the county seat. 


How this survey was made 


Soil scientists made this survey to learn what kinds 
of soil are in the survey. area, where they are located, 
and how they can be used. The soil scientists went into 
the area knowing they likely would locate many soils 
they already knew something about and perhaps identi- 
fy some they had never seen before. They observed the 
steepness, length, and shape of slopes, the size of 
streams and the general pattern of drainage, the kinds 
of native plants or crops, the kinds of rock, and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface down 
into the parent material that has been changed very 
little by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in nearby counties and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface lay- 
er, all the soils of one series have major horizons that 
are similar in thickness, arrangement, and other im- 
portant characteristics. Soil series commonly are 
named for towns or other geographic features near 
the place where they were first observed and mapped. 
Stowe and Pomfret, for example, are the names of two 
soil series. All the soils in the United States having 
an Same series name are essentially alike in character- 
istics. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other character- 
istic that affects use of the soils by man. On the basis 


of such differences, a soil series is divided into phases. 
The name of a soil phase indicates a feature that affects 
management. For example, Agawam fine sandy loam, 
0 to 3 percent slopes, is one of several phases within 
the Agawam series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the boun- 
daries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map in the back of this 
publication was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be. useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a named soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series, 
Such kind of mapping units shown on the soil map of 
Orange County is a soil complex. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more dom- 
inant soils, and the pattern and relative proportions 
are about the same in all areas. The name of a soil 
complex consists of the names: of the dominant soils, 
joined by a hyphen. Vershire-Glover complex, 25 to 50 
percent slopes, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. These 
places are shown on the soil map and are described in 
the survey, but they are called miscellaneous areas 
and are given descriptive names. Rock outcrop is a 
miscellaneous area in Orange County. 

While a soil survey is in progress, samples of soils 
are taken as needed for laboratory measurements and 
for engineering tests. Existing ratings of suitabilities 
and limitations (interpretations) of the soils are field 
tested and modified as neceessary during the course 
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Figure 1.—Location of Orange County in Vermont. 


of the survey, and new interpretations are added to 
meet local needs. This is done mainly through field ob- 
servations of behavior of different kinds of soil for 
different uses under different levels of management. 
Also, data are assembled from other sources, such as 
test results, records, field experience, and other infor- 
mation available from state and local specialists. For 
example, data on yields of crops under defined practices 
are assembled from farm records and from field or 
plot experiments on the same kinds of soil. 


But only part of a soil survey is done when the soils 
have been named, described, interpreted, and mapped 
on aerial photographs and when the laboratory data 
and other data have been assembled. The mass of de- 
tailed information then needs to be organized so to be 
readily useful to different groups of users, among them 
farmers, managers of rangeland and woodland, en- 
gineers, planners, developers and builders, homebuyers, 
and those seeking recreation. Presenting the detailed 
information in an organized, understandable manner 
is the purpose of this publication. 


General nature of the county 


Discussed in this section are climate; physiography, 
relief, and geology; recreation, industry and transpor- 
tation; and farming. 


Climate’ 


Orange County has ample rainfall, moderately warm 
summers, and fairly cold winters. The climate is con- 
tinental. 

Geographic features affect local weather in Orange 
County. The following are mostly oriented north to 
south: the main ridge of the Green Mountains, a short 
distance to the west of the county; the Connecticut Riv- 
er Valley, bordering on the east; and some lesser ridges 
and associated valleys. Winds tend to channel in a 
southerly direction in summer and in a northerly di- 
rection in winter. 

Elevation ranges from about 400 feet above sea level 
near the Connecticut River, to about 1,000 feet in some 
interior valleys, to more than 1,500 feet on mountain 
peaks. The highest elevation, 3,166 feet, is on Butter- 
field Mountain. The average temperature decreases 
as elevation increases about 3.5° F per 1,000 feet. Rain- 
fall tends to increase as elevation increases. Adjust- 
ments must be made to tabular data presented in this 
section for Chelsea (tables 1, 2, and 8), in a valley 750 
feet above sea level, for estimates for highland areas. 
Warm-weather crops are generally planted on farms 
in valleys, while cool-weather crops, such as grasses, 
are more suited to the highlands. 

Small-scale topographic features and kinds of soil 
affect climate near the ground. For example, low spots 
into which cold air may drain during calm, clear nights 
are frost prone. A soil that has a high organic matter 
content, such as Muck, is a poor conductor of stored 
heat. The surface layer of Muck may cool much more 
during a calm, clear night than the surface layer of a 
sandy soil in a comparable location. Swampy areas 
often combine these two effects and are frost pockets. 

TEMPERATURE. July is the warmest month. Tempera- 
tures in July are in the upper 60’s in valleys and about 
60° at the highest elevation. The average number of 
days that have a temperature of 90° is less than 10 
throughout the county; there are generally none at the 
highest elevations, but in the valleys, the number 


‘By Ropert HE, LAUTZENHEISER, climatologist for Vermont, 
National Weather Service, U.S. Department of Commerce. 


ORANGE COUN 


TY, VERMONT 


TABLE 1.—Temperature and precipitation 
[Data are from Chelsea, Vermont, 1938-67. Elevation is 750 feet] 


Temperature Precipitation - 
Average daily Average monthly One year in 10 Days with— 
Month will have 
Average Snowfall 

monthly average | Snow- Snow Precip- 

Maxi- Mini- Mean Maxi- Mini- total Less More | monthly fall cover itation 

mum mum mum mum than— | than— lin. 1 in. 0.10 in. 

or more | or more | or more 

°F °F °F °F °F In In In In 

January...........- 28.3 2.1 15.2 48 —23 2.39 11 3.6 18.8 6 30 6 
February. 3L1 2.6 16.9 49 —24 2.25 1,2 3.3 17.4 5 28 8 
39.9 14.6 27.3 60 —10 2.44 1.2 41 13.6 4 26 6 
62.9 28.0 40.5 74 12 2.83 14 4.8 3.9 2 6 7 
66.3 37.6 52.0 85 23 3.50 1.7 5.7 0.3 (4) () 8 
76.3 47.4 61.9 91 32 3.34 1.2 5.7 0 0 0 7 
80.6 51.8 66.2 91 39 3.87 1.7 5.6 0 0 0 7 
78.5 49,3 63.9 90 35 3.27 1.2 5.6 0 0 0 6 
70.5 41.6 56.1 87 24 3.55 1.3 6.6 (4) 0 Q) t 
ne 60.4 31.8 46.1 79 17 3.03 13 5.5 0.3 Q) () 6 
November.. 45.3 24.0 34.7 65 4 3.15 1.8 5.0 5.8 2 6 7 
31.8 9.1 20.5 50 —18 2.57 1.5 3.6 13.8 5 24 6 
55.2 28.3 41.8 294 329 36.19 28.1 42,7 73.9 24 120 79 


‘Less than 0.5 day. 
*Average annual highest maximum. 


®*Average annual lowest minimum. 
‘Trace, 


TABLE 2.—F requencies of selected temperature levels and average of heating and growing degree-days 
[Data are from Chelsea, Vermont, 1938-67] 


Mean number of days with temperature (°F) 


Accumulated heat units (Degree-days) 


Month Maximum Minimum Heating Growing 

90° or higher | 32° or lower | 32° or lower 0° or lower Base 65 Base 40 Base 50 
January... 0 20 31 15 1,537 0 0 
0 15 28 13 1,352 0 0 
0 6 29 5 1,162 0 0 
Q) Q) 2h Q) 728 116 20 
() 0 10 0 403 404 140 
2 0 1 0 135 673 365 
2 0 Q) 0 60 841 525 
2 0 Q) 0 80 770 455 
1 0 6 0 290 511 220 
0 0 18 0 579 224 45 
November... 0 3 24 1 902 48 0 
December... 0 16 30 9 1,373 0 0 
of. ee 7 60 198 43 8,601 3,587 1,770 


*Less than 0.5 day. 


ranges from zero days in an occasional summer to 20 
or more in the warmest summers. Nights are almost 
always cool, even in the warmest summers. For the 
entire 80-year period, the extremes were 98° and —47°. 
In table 1 values are given that are expected to occur 
about once a year. 

Table 2 gives the average frequency of certain tem- 
peratures. Also given are heating and growing degree- 
days. Degree-days are computed daily by recording 
the average temperature variations from a selected 


temperature base. These variations are then summar- 
ized for the month, the season, or the year. The tem- 
perature selected as a base and the variations to be 
recorded depend on the purpose. 

A base of 65° is used for heating degree-days, as 
this is the lowest daily average temperature for which 
no heating is required for homes. To get the variation 
for 1 day, the actual.average temperature, if less than 
65°, is subtracted from 65. For example, a day aver- 
aging 55° has 10 heating degree-days. In contrast, a 
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TABLE 3.—Probabilities of dates of beginning and ending of freeze period (growing season) for several levels 
of freeze severity 
[Data are from Chelsea, Vermont, 1981-61] 


Probability 


32°F or lower 


Spring: 
1 year in 10 later than..........sss-seccseceesseceeeteneeees June 19 
2 years in 10 later than. .-{| June 15 
5 years in 10 later than..... .-| June 2 
8 years in 10 later than..........sscssescesssesesseerceeenee May 22 


Fall: 

..| September 1 
September 5 
September 12 
..| September 19 


Dates for given probability and temperature 


28°F or lower 24°F or lower 20°F or lower 16°F or lower 
June 2 May 23 May 5 April 22 
May 28 May 18 April 30 April 17 
May 18 May 7 April 19 April 7 
May 8 April 26 April 8 arch 28 
September 14 September 23 October 4 October 18 
September 18 September 27 October 9 October 23 
September 26 October 6 October 19 November 2 
October 4 October 15 October 29 November 12 


day averaging 65° or higher has no heating degree- 
days, because no heating is required. Heating degree- 
days are useful in calculating the amount of fuel need- 
ed in an average year and in comparing a particular 
season with the average. They are used by gas, electric, 
and fuel companies in estimating fuel and power re- 
quirements and in scheduling fuel delivery. 

Knowledge of growing degree-days is useful in plan- 
ning when to plant and harvest crops. Growing degree- 
days accumulate when the average temperature is 
higher than the lowest temperature at which plants 
continue to grow. They are calculated by subtracting 
i base temperature from the actual average for the 

ay. 

Data in table 2 are calculated for two standard 
bases: 40° for cool-weather crops such as grasses, po- 
tatoes, and peas; and 50° for warm-weather crops such 
as tomatoes and corn. Thus, a day that has an average 
temperature of 60° has 20 growing degree-days for 
cool-weather crops but only 10 for warm-weather crops. 
A substantial number of growing degree-days in a 
month does not necessarily mean that a sensitive crop 
can be safely planted. A damaging freeze may occur. 

Table 3 gives the probability of freezes of several 
severities after specified dates in spring and before the 
given dates in fall. For example, at Chelsea there is a 
one out of two chance that the temperature will drop 
to 32° or lower after June 2, and a one out of ten chance 
after June 19. A 32° freeze is usually harmful to sensi- 
tive plants, but hardier plants can survive even lower 
temperatures. 

These freeze dates vary considerably, sometimes 
even in short distances within the county. For most 
valleys that have cultivated areas, the average date of 
the last freeze in spring is late in May or early in June. 
The average date can be well into June at high eleva- 
tions. The first freeze in fall is about the middle of 
September for many cultivated valleys but can be late 
in August at higher elevations. 

PRECIPITATION. The annual rainfall ranges from 
about 35 inches in valley lowlands to about 40 to 50 


inches at higher elevations. These values include the 
water equivalent of snow. There are no rainy or dry 
seasons, but the summer totals average about 50 per- 
cent more than the winter totals. This factor is favor- 
able for good crop growth. The relatively ample an- 
nual total, as compared with that of much of the na- 
tion, provides adequate supplies for many uses. These 
uses include irrigation water for the generally short, 
but fairly common, dry spells in summer. 

Snowfall varies considerably from one winter to 
another and from place to place in the same season. 
The average seasonal snowfall is 70 to 80 inches over 
much of the county, but is as much as 100 inches at 
higher elevations. A continuous snow cover, 1 inch or 
more deep, is expected to last at least a month, and the 
average duration ranges from 214 to 314 months. 

At Chelsea, the average dates of a continuous snow 
cover are between December 16 and March 29. The 
average maximum depth of snow is 24 inches. The 
date of the maximum depth of snow at Chelsea is gen- 
erally February 17. The snowpack is commonly deeper 
at higher elevations, and the date of the maximum 
snow depth occurs later. At lower elevations, the snow 
depth is less and the date of maximum snow depth is 
earlier. Table 1 contains additional data on snow. 

SToRMS. Thunderstorms occur on an average of 20 
to 30 days a year. Most of these storms do little harm, 
and they bring beneficial rain. Heavy rain that ac- 
companies the more severe storms, however, causes 
soil erosion and injures plants. These storms can pro- 
duce hail once or twice a year at a given location, but 
the hailstones are seldom numerous enough to cause 
extensive crop or property damage. Some local damage 
can be severe. 

Hurricanes affect this county about once in 20 years. 
Strong wind from coastal storms, or northeasters, is 
much more frequent. Effects of these storms are mini- 
mized by distance from the Atlantic and by sheltering 
effects of the mountains. 

Tornadoes occur but are rarely reported because they 
are generally so small that they do not pose much of a 
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threat to a given area. However, although personal in- 
juries and significant property damage are rare, the 
potential danger from these storms should not be mini- 
mized. 


Physiography, relief, and geology® 


Orange County is in the Vermont Piedmont Division 
of the New England Upland physiographic province. 
Topography is generally subdued. Low, north-south 
trending ridges and valleys make up most of the coun- 
ty. Relief is greater along the western boundary, which 
is on the extreme east flank of the Green Mountain anti- 
clinorium. Terrain in the eastern half of the county 
is mostly rolling hills. The highest elevation in Orange 
County is 3,166 feet on Butterfield Mountain in the 
town of Orange. The lowest elevation is about 400 feet, 
along the Connecticut River. 

Bedrock is largely Ordovician and Devonian meta- 
sediment with interspersed metavolcanics and igneous 
intrusives. These rocks have been subjected to at least 
two episodes of intensive folding and metamorphism 
during the Acadian and Appalachian Orogenys, 400 
and 263 million years ago, respectively. There are no 
major faults in the region. Rock units generally dip 
steeply toward the east. Bedrock sequences become 
progressively younger from west to east across the 
county. 

The bedrock underlying the western half of Orange 
County is mainly quartz mica schist, interbedded phyl- 
lites, carbonaceous slates, quartzites, and recrystallized 
limestone. Quartz lenses and pods are locally abundant, 
The eastern part of the county is underlain by rock of 
somewhat lower metamorphic grade. These rocks are 
phyllites and slates and some schist and quartzite. 

A glacier covered the county during the most recent 
glacial re-advance in late Wisconsin time, about 13,000 
years ago. Glacial erosion was minimal on the crests 
of ridges and mountains. However, river valleys were 


deepened and widened by the scouring action of ice’ 


that was channeled along their courses. When the ice 
retreated, these valleys received outwash and glacio- 
fluvial and glaciolacustrine deposits. 

Soils in the county formed mostly in glacial material 
over the past 11,000 to 13,000 years. Glacial till is the 
dominant material on the surface. It makes up approxi- 
mately 92 percent of the county. This cobbly, unsorted, 
nonstratified debris is distributed as a blanket of vary- 
ing thickness over the county. 

Glaciofluvial kames and kame terraces are along ma- 
jor river valleys including the Ompompanoosuc, Waits, 
Wells, and Connecticut Rivers; the first, second, and 
third branches of the White River; and the Stevens 
branch of the Winooski River. 

Glaciolacustrine littoral (shallow-water sandy ma- 
terial) and lake bottom (silt and clay) material are 
found mainly along the Ompompanoosuc, Waits, and 
Connecticut Rivers. These deposits indicate the pres- 
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ence of high-level lakes along these river valleys that 
were caused by glacial damming during glacial retreat. 


Recreation, industry, and transportation 


The population of Orange County increased by 10 
percent between 1968 and 1974. Many of the new peo- 
ple found employment in local industries. The most im- 
portant of these industries are lumber and wood prod- 
ucts, furniture, plastics, and wearing apparel. 

Recreation makes a large contribution to the econo- 
my of the county. Some of the most important seasonal 
features that attract people to the area are deer hunt- 
ing, fishing, fall foliage, summer camps, water-based 
facilities, skiing, and snowmobiling. From 1968 to 1973 
there was a 40 percent increase in the number of out- 
of-state people who have purchased or built vacation 
homes. 

The survey area has a good network of federal, state, 
and local highways. Two interstate highways serve the 
area. I-89 runs along the western edge of the county 
and I-91 runs north and south along the Connecticut 
River. U.S. and State highways generally follow the 
valleys that run north and south. East-west traffic, 
which is generally over the north-south ridges, uses 
local roads. 

Railroads provide freight service, but no passenger 
service, to the area. Buslines provide service within 
the area. 


Farming 


In the 1880’s Orange County had very diversified 
agriculture. About 11,000 acres of grain crops were 
grown and fed to a variety of livestock. The agricultur- 
al emphasis slowly switched to butter production, which 
was the main farming product until the 1930’s. It then 
became more profitable to ship fluid milk to urban 
markets. Fluid milk is still the chief product of Orange 
County farms. Dairy enterprises produce approximate- 
ly 80 percent of the gross farm income in the county 
at the present time. 

Most of the farmland in the county is used for hay, 
pasture, and corn grown for silage. These crops are 
fed to dairy animals. Some minor farm enterprises are 
forest products, maple syrup, horses, beef, sheep, poul- 
try, apple orchards, and truck crops. 

In recent years, the trend has been toward fewer 
farms that have more acreage per farm and that have 
a.larger number of cows per farm. Many farms that 
go out of business are combined into larger units by 
neighboring owners. This trend is expected to con- 
tinue. Many family farms are transferred from father 
to son and continue to be cultivated. Orange County 
farmers have the lowest number of cows per farm of 
any county in Vermont, but they produce more milk 
per cow than any other county in the state. 

Since most farmers have a limited number of till- 
able acres, they have had to use good management and 
conservation practices. Many Orange County farmers 
have about one animal unit per tillable acre. 
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Because small farms have become difficult to operate 
and unprofitable, many small farms have been absorbed 
by a neighboring farm or have become sites for vaca- 
tion homes. 

In the future, farming will be mostly along valleys, 
and on nearly level to gently sloping ridges where large 
areas of good tillable land can be farmed economically. 


Soil map for general planning 


The general soil map at the back of this publication 
shows, in color, the soil associations described in this 
survey. Each soil association is a unique natural land- 
scape unit that has a distinctive pattern of soils and 
relief and drainage features. It normally consists of 
one or more soils of major extent and some soils of 
minor extent, and it is named for the major soils. The 
kinds of soil in one association may occur in other soil 
associations, but in a different pattern (fig. 2). 

The map provides a broad perspective of the soils 
and landscapes in the survey area. It also provides a 
basis for comparing the potential of large areas of the 
county for general kinds of land use. Areas of soils 
that are generally suitable for certain kinds of farm- 
ing or other land uses can be identified from the map. 
Areas with soil properties distinctly unfavorable for 
certain land uses can also be located. 

Because of the small scale of the map, the kind of 
soil at a specific site is not shown. This is not a suit- 


able map for planning the management of a farm or 
field or for selecting the exact location of a road, build- 
ing, or similar structure. This is because the kinds of 
soil in any one soil association ordinarily differ from 
place to place in slope, depth, stoniness, drainage, or 
other characteristics that affect their management, 

The soil associations in the survey area vary widely 
in their potential for major land uses, as indicated in 
table 4. General ratings of the potential of each soil 
association, in relation to other soil associations, are 
given for each major land use. Adverse soil properties 
that pose limitations to the use are indicated. The rat- 
ings of soil potential assume that practices in common 
use in the county are used to overcome soil limitations. 
These ratings reflect the relative ease of overcoming 
such limitations and the probability of soil-related 
problems persisting after such practices are adapted. 
A rating of good indicates that soil properties are 
favorable for the specified use and that any limitation 
is minor and easily overcome; fair indicates that soil 
properties and site features are unfavorable, but the 
limitations can be overcome or minimized by special 
planning and design; and poor indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive manage- 
ment is required. The ratings do not consider location 
in relation to existing transportation systems or other 
kinds of facilities. 

Major land uses considered are for farming, wood- 
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Figure 2.—Relation of several soil associations on the landseape. 
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TABLE 4.—Soil associations and their potential and limitations for specified use 


Soil association Extent, Farming Woodland 
of area 
Pet 
1. Hadley-Winooski- DL | Good _..... ef GOOd Lees 
Limerick. 
2. Belgrade-Hartland.............. 1 | Good... eee] Good... eee 
3. Merrimac-Agawam- § | Good... eee Fair: droughty.._. 
Windsor-Winooski. 
4. Buckland-Cabot...... 10 | Good to fair: Good to fair: 
wetness, stones. wetness, 
5. Vershire-Glover- 16 | Fair to poor: Go0d 2... eee 
Buckland. slope, depth to 
rock, 
6. Colrain-Buckland- 12 | Fair. to good: GO0d 5S 
Tunbridge. slope, stones. 
7. Pomfret-Tunbridge- 11 | Fair: slope, Good to fair: 
Buckland. stones, droughty. 
droughty. 
8. Tunbridge-Woodstock- 18 | Fair to poor: Good... eeeeeeeeereeee 
Colrain-Buckland. ore: depth to 
rock. 
9. Tunbridge-Woodstock- 20 | Fair to poor: Good 
Buckland. slope, depth to 
rock. 
10, Tunbridge-Woodstock- 6 | Fair to poor: G00d ees 
Stowe. slope, depth to 


rock. 


.| Poor: 


Buildings with 
onsite sewage 
disposal 


Poor: floods, 
frost action, 
wetness. 


Fair to poor: 
slope, frost 


action, wetness. 


GO0d eee cesedes cc 


Poor: slope, 
frost action, 


wetness, stones. 


Poor: slope, 
depth to rock, 
frost action. 


Fair to poor: 
slope, wetness, 
stones, depth 
to rock, 


Fair to poor: 
ae depth to 
2 


rock, wetness, 
stones. 
Poor: slope, 


depth to rock. 


slope, 
depth to rock, 
wetness. 


Poor: _ slope, 
depth to rock, 
frost action. 


Local roads Recreational 
and streets developments 

Poor: floods, Fair to poor: 
frost action, floods, wetness. 
wetness. 

Poor: slope, Fair to good: 
frost action, slope, wetness. 
wetness. 

G0... eeeneeeeeeee eee Good. 

Poor: slope, Fair to poor: 


frost action, 


wetness, stones. 


Poor: slope, 
depth to rock, 
frost action. 


Fair to poor: 
slope, depth to 
rock, frost 
action. 


Fair to poor: 
slope, depth to 
rock, frost 
action. 


Poor: slope, 
depth to rock. 


Poor: slope, 
depth to rock, 
frost action, 


Poor: slope, 
depth to rock. 


slope, wetness, 
stones. 


Fair to poor: 
slope, depth to 
tock, 


Fair to poor: 
pied depth to 
rock. 


Fair to poor: 
slope, depth to 
rock. 


Fair to poor: 
slope, depth to 
rock. 


Poor: slope, 
depth to rock. 


Fair to poor: 
slope, depth to 
rock. 


land, buildings with onsite sewage disposal, local roads 
and streets, and recreational developments. Farming 
includes those cultivated farm crops grown exténsively 
by farmers in the survey area. Woodland refers to land 
that is producing trees native to the area, or introduced 
species. Buildings with onsite sewage disposal refers to 
buildings of three stories or less that are used as dwell- 
ings. The ratings for local roads and streets apply to 
use of soils for construction of roads and streets that 
have all-weather surfacing—commonly of asphalt or 
concrete—that are expected to carry automobile traffic 
all year. Excluded from consideration are highways 
designed for fast-moving trucks. Recreational develop- 
ments are campsites, picnic areas, ball diamonds, and 
similar areas that are subject to heavy foot traffic. 


Soils that formed in water-deposited 
material in valleys 
Three associations are in this group. The soils 


formed in water-deposited material in the Connecticut 
River valley and along smaller streams throughout the 


county. The material in which the soils formed ranges 
from medium to coarse in texture. Many of the soils 
are level, but slope ranges from level to steep. The 
soils nearest the streams are subject to flooding. These 
associations make up only a small percentage of the 
county, but they are important to farming. Many vil- 
lages are located within these associations. 


I. Hadley-Winooski-Limerick association 


Level, well drained to poorly drained, medium textured 
soils subject to flooding; on bottom lands 


This association is next to the major streams in the 
county. The largest areas are adjacent to the Connecti- 
cut River. Other areas of the soils in this association 
are adjacent to small streams and brooks throughout 
the county, but they are too small to show on the gen- 
eral soil map. 

This association makes up about 1 percent of the 
county, or about 5,000 acres. It is about 60 percent 
Hadley soils, 15 percent Winooski soils, 15 percent Lim- 
erick soils, and 10 percent soils of minor extent. 
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The Hadley soils are well drained and medium tex- 
tured. They are on higher natural levees and rises near 
present stream channels. Hadley soils are flooded less 
frequently than the other major soils, because they 
are higher above stream level. Some areas of Hadley 
soils are above normal overflow and are seldom flooded. 

The Winooski soils are moderately well drained and 
medium textured. They are in broad, intermediate 
positions between Hadley and Limerick soils. 

The Limerick soils are poorly drained and medium 
textured. They are in old stream channels and depres- 
sions. Because of their low position, Limerick soils 
are flooded more frequently than the higher soils in 
the association (fig. 3). 

Soils of minor extent in this association are the very 
poorly drained Saco soils, the well drained Merrimac 


and Agawam soils, the excessively drained Windsor 
soils, and a few small areas of Muck. 

Most areas of this association have been cleared of 
trees and are farmed. The main crops are corn for 
silage, hay, and pasture. The most poorly drained and 
inaccessible areas are idle or are in trees. The major 
limitation for farming is the hazard of flooding during 
spring and in other wet periods. The Limerick soils 
have a high water table and are excessively wet unless 
artificially drained. Flooding and excess wetness also 
are limitations for houses, septic tank absorption fields, 
highways, recreational facilities, and other community 
developments. 


2. Belgrade-Hariland association 
Level to steep, moderately well drained and well 


Figure 3.—Relation of soils, parent material, and relief on the Hadley-Winooski-Limerick association 
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drained, medium textured soils; on dissected stream 
terraces 


This association is on dissected terraces along major 
streams of the county. The largest areas are along the 
Connecticut River, Other areas are on terraces along 
some of the small streams throughout the county, but 
are too small to show on the general soi] map. 

This association makes up about 1 percent of the 
county, about 5,000 acres. It is about 50 percent Bel- 
grade soils, 40 percent Hartland soils, and 10 percent 
Soils of minor extent. 

Belgrade soils are moderately well drained and me- 
dium textured. They formed in lacustrine material. 
They are level to moderately steep and are in depres- 
sion$ and on lower side slopes of dissected terraces, 
These soils have a seasonal high water table. 

Hartland soils are well drained and medium tex- 
tured. They formed in lacustrine material. They are 
level to steep and are on the upper side slopes of dis- 
sected terraces. These soils have steeper slopes than 
other soils in this association. 

Soils of minor extent in this association are the 
somewhat excessively drained and excessively drained 
Merrimac and Windsor soils, the well drained Agawam 
soils, the moderately well drained Ninigret and 
Winooski soils, and the poorly drained Limerick and 
Raynham Variant soils. Merrimac, Windsor, Agawam, 
and Ninigret soils are on terraces and are underlain 
by stratified sand and gravel. Winnoski and Limerick 
soils are along streams and are subject to flooding. 


The Raynham Variant soils are in depressions on ter- 
races. 

The soils in this association are used mainly for 
farming or woodland. The main crops are hay, pasture, 
and corn for silage. Areas that are steep or inaccessible 
are in trees or hay or are idle and are growing up to 
brush. The major soils have a high frost-action poten- 
tial and provide poor subgrade for highways, streets, 
and other surfaced areas, The steep soils are very un- 
stable when wet and are readily eroded unless pro- 
tected by vegetation. Permeability is moderately slow 
to slow, severely restricting the absorption of effluent 
from septic tank absorption fields. Steep slopes in many 
places and a seasonal high water table in some places 
limit the installation of sewage disposal systems, 
streets, and other community developments. 


3. Merrimac-Agawam-Windsor-Winooski association 


Level to steep, excessively drained to well drained, mod- 
erately coarse textured and coarse textured soils on 
stream terraces, and moderately well drained, medium 
textured soils on bottom lands subject to flooding 


This association is along streams (fig. 4). The larger 
areas are long and narrow and follow the valleys of 
the smaller rivers and brooks. Areas are smaller along 
the Connecticut River. Other areas are along some of 
the small streams that have narrow valleys, but these 
areas are too small to show on the general soil map. 

This association makes up about 5 percent of the 
county, about 18,000 acres. It is 35 percent Merrimac 


Figure 4.—Relation of soils, parent material, and relief on the Merrimac-Agawam-Windsor-Winooski association. 
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soils, 20 percent Agawam soils, 15 percent Windsor 
soils, 10 percent Winooski soils, and 20 percent soils 
of minor extent. 

Merrimac soils are somewhat excessively drained 
and moderately coarse textured. They formed in water- 
deposited sand and gravel. They are level to steep and 
are on stream terraces. 

Agawam soils are well drained and moderately 
coarse textured. They formed in water-deposited fine 
sandy loam over sand and gravel. They are level to 
steep and are on stream terraces. 

Windsor soils are excessively drained and coarse tex- 
tured, They formed in water-deposited sand. They are 
level to steep and are on stream terraces. 

Winooski soils are moderately well drained and 
medium textured. They are in broad depressions on 
bottom lands that are subject to flooding. 

Soils of minor extent in this association are the well 
drained Hadley and Hartland soils; the moderately 
well drained Belgrade and Ninigret soils; and_the 
poorly drained Limerick, Raynham Variant, and Wal- 
pole soils. Ninigret and Walpole soils are on terraces 
that are underlain by sand and gravel. Hadley and 
Limerick soils are along streams and are subject to 
flooding. Hartland, Belgrade, and Raynham Variant 
soils are medium textured soils on dissected stream 
terraces. 

The soils in this association are used primarily for 
farming, The main crops are hay, pasture, and corn 
for silage. Steep areas and inaccessible areas are in 
trees or are idle. Soils in this association are the main 
source of sand and gravel in the county. Many villages 
and roads are within this association. Merrimac, Aga- 
wam, and Windsor soils have few limitations for com- 
munity developments where slope is not a considera- 
tion. Flooding limits the use of Winooski soils for com- 
munity developments. 


Soils on uplands 


Seven associations are in this group. They make 
up about 93 percent of the county. The soils on upper 
side slopes, hilltops, and ridgetops are shallow to deep 
over bedrock and have bedrock outcrop in places; many 
of the soils on the lower side slopes are underlain by 
a fragipan. These associations are mostly wooded be- 
cause of the moderately steep and steep slopes, bed- 
rock outcrop, and surface stones. However, small farms 
are present throughout the area. 


4. Buckland-Cabot association: 


Level to steep, well drained to poorly drained, deep, 
medium textured soils that formed in glacial till; on 
uplands 


This association is on gently sloping to steep, middle 
and lower side slopes and in depressions on bedrock- 
controlled hills and ridges (fig. 5). It has a higher 
percentage of poorly drained soils than other associa- 
tions of soils that formed in glacial till in this county. 
The soils have many stones on the surface unless they 
have been cleared for farming. 


This association makes up about 10 percent of the 
county, about 45,000 acres. It is 45 percent Buckland 
soils, 40 percent Cabot soils, and 15 percent soils of 
minor extent. 

Buckland soils are well drained and moderately well 
drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 38 inches. These soils 
are mainly gently sloping to sloping, but slopes range 
from level to steep. Most areas are on the middle and 
lower side slopes of hills and ridges. 

Cabot soils are somewhat poorly drained and poorly 
drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 24 inches. These soils 
are on lower side slopes and in depressions. They are 
mainly level to sloping, but slopes range to moderately 
steep. 

Soils of minor extent in this.association are the some- 
what excessively drained Glover and Woodstock soils 
and the well drained Tunbridge and Vershire soils on 
upper side slopes and on tops of hills and ridges, the 
very poorly drained Peacham soils and Muck in depres- 
sions and along drainageways, small areas of soils on 
bottom lands that are subject to flooding, and small 
areas of soils on terraces along some small streams. 

Much of this association has been cleared of trees 
and surface stones and is farmed. The soils are used 
mainly for hay and pasture. Some of the better drained 
and less sloping soils are used for corn for silage. Stone 
walls are common within this association. Many areas 
were never cleared because the soils are steep and have 
excess surface stones. These areas are in woodland. The 
major limitations for farming are excess wetness, sur- 
face stoniness, and slope. Community developments 
are limited by a seasonal high water table, slow per- 
meability, and slope. Septic tank absorption fields 
become saturated during wet periods, and sewage efflu- 
ent surfaces. Water seeps into basements, and roads 
are subject to frost heaving in. many areas. 


5. Vershire-Glover-Buckland association 


Level to steep, somewhat excessively drained to mod- 
erately well drained, shallow to deep, medium textured 
soils that formed in glacial till; on rolling uplands 


This association is on side slopes and tops of hills 
and ridges that are bedrock controlled. These soils are 
naturally very stony, but many areas have been cleared 
of surface stones and boulders. Most hills and ridges 
are gently sloping to moderately steep. 

This association makes up about 16 percent of the 
county, about 71,000 acres. It is 80 percent Vershire 
soils, 25 percent Glover soils, 15 percent Buckland soils, 
and 30 percent soils of minor extent. 

Vershire soils are well drained and medium textured. 
Bedrock is at a depth of 20 to 40 inches. These soils 
are gently sloping to steep. They are mostly on side 
slopes and on tops of ridges and hills in a complex pat- 
tern with Glover soils. 

Glover soils are somewhat. excessively drained and 
medium textured. Bedrock is at a depth of 10 to 20 
inches. These soils are gently sloping to steep. They 
are on upper side slopes and on tops of ridges and hills 
in a complex pattern with Vershire soils. Bedrock out- 
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Figure 5.—Relation of soils, parent material, and relief in the Buckland-Cabot association. 


crop is common. These soils are higher and steeper 
than the other soils in this association. 

Buckland soils are well drained and moderately well 
drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 33 inches. These soils 
are mainly gently sloping to sloping, but slopes range 
from level to steep. They are mostly on lower and mid- 
dle side slopes of hills and ridges. 

Soils of minor extent in this association are the 
somewhat excessively drained Woodstock soils, the 
well drained Colrain and Tunbridge soils on tops 
and upper side slopes of hills and ridges, the poorly 
drained Cabot soils on lower side slopes, and the very 
poorly drained Peacham soils and Muck in depres- 
sions. Small areas of soils on bottom lands that are 
subject to flooding and small areas of soils on terraces 
are along some small streams. 

Much of this association has been cleared of trees 
and stones and is farmed. The soils are used mainly 
for hay and pasture. Corn is grown for silage on the 
less sloping soils, Stone walls along field boundaries 
are common. Some areas that were once farmed have 


been abandoned and are growing up to brush and 
trees. Some areas were never cleared because of fre- 
quent bedrock outcrop, surface stones, and steep slopes. 
These areas are in woodland. The major limitations for 
farming are bedrock outcrop, surface stones, and slope. 
Shallow excavations are limited by the depth to bed- 
rock and by a slowly permeable fragipan, which causes 
septic tank effluent to surface during wet periods. 


6. Colrain-Buckland-Tunbridge association 


Level to steep, well drained and moderately well 
drained, deep to moderately deep, moderately coarse 
textured and medium textured soils that formed in 
glacial till; on hilly uplands 


This association is on side slopes and tops of hills 
and ridges that are bedrock controlled. The soils are 
naturally very stony, but many areas have been cleared 
of surface stones and boulders. Most hills and ridges 
are sloping to steep. 

This association makes up about 12 percent of the 
county, about 54,000 acres. It is about 40 percent Col- 
rain soils, 25 percent Buckland soils, 20 percent Tun- 
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bridge soils, and 15 percent soils of minor extent. 

Colrain soils are well drained, moderately coarse tex- 
tured, and deep. They are gently sloping to steep and 
are on upper side slopes and tops of hills and ridges. 

Buckland soils are well drained and moderately well 
drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 33 inches. These 
soils are mainly gently sloping to sloping, but slopes 
range from level to steep. Most areas are on lower 
and middle side slopes. 

Tunbridge soils are well drained and moderately 
coarse textured. Bedrock is at a depth of 20 to 40 
inches. These soils are steeper than other soils in this 
association in some areas, but slopes range from gently 
sloping to steep. These soils are on tops and steep side 
slopes of hills and ridges. They share the highest 
positions in the association with Colrain soils. 

Soils of minor extent in this association are the some- 
what excessively drained Woodstock and Pomfret soils 
on the upper side slopes, the poorly drained Cabot soils 
on lower side slopes, and the very poorly drained 
Peacham soils and Muck in depressions. Small areas 
of soils on bottom lands that are subject to flooding 
and small areas of soils on terraces are along some 
small streams. 

Much of this association has been cleared of trees 
and surface stones and is farmed. These soils are used 
mainly for hay and pasture. Some areas of less sloping 
soils are used for corn for silage. Stone walls are com- 
mon within the association. Many old farms have been 
abandoned and are growing up to brush and trees. 
Many areas were never cleared because of steep slopes 
and excess surface stones. These areas are in wood- 
land. The major limitations for farming are surface 
stones and steep slopes. Limitations are few for com- 
munity developments on Colrain soils where slope is 
favorable. In Buckland and Tunbridge soils, the slowly 
permeable fragipan and depth to bedrock are major 
limitations. Septic tank effluent surfaces during wet 
periods, and the bedrock makes excavation difficult. 


7- Pomfret-Tunbridge-Buckland association 
Level to steep, somewhat excessively drained to mod- 


erately well drained, deep to moderately deep, coarse 


textured to medium textured soils that formed in 
glacial till; on hilly uplands 


This association is on side slopes and on tops of hills 
and ridges that are bedrock controlled. The soils are 
naturally very stony, but many areas have been cleared 
of surface stones and boulders. The soils generally are 
moderately steep and steep. 

This association makes up about 11 percent of the 
county, about 48,000 acres. It is about 35 percent Pom- 
fret soils, 20 percent Tunbridge soils, 20 percent Buck- 
land soils, and 25 percent soils of minor extent. 

Pomfret soils are somewhat excessively drained, 
coarse textured, and deep. They have a high mica con- 
tent. Most areas are sloping to steep and are on convex 
upper side slopes and on rounded hilltops. 

Tunbridge soils are well drained and moderately 
coarse textured. Bedrock is at a depth of 20 to 40 
inches. The soils are steeper than other soils in this 


association in some areas, but slopes range from.gently 
sloping to steep. 

Buckland soils are well drained and moderately well 
drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 33 inches. Buckland 
soils are mainly gently sloping to sloping, but slopes 
range from level to steep. The soils are on lower and 
middle side slopes. 

Soils of minor extent in this association are the 
somewhat excessively drained Woodstock soils and the 
well drained Colrain soils on upper side slopes, the 
poorly drained Cabot soils on lower side slopes, and 
the very poorly drained Peacham soils and Muck in 
depressions. Small areas of soils on bottom lands that 
are subject to flooding and small areas of soils on 
terraces are along some small streams. 

Much of this association has been cleared of trees 
and surface stones and is farmed. The soils are used 
mainly for hay and pasture. A few areas of less sloping 
soils are used for corn for silage. Steep pastured hill- 
sides or old pastures that are growing up to trees are 
characteristic of the association. Many areas were 
never cleared because of steep slopes and excess surface 
stones. These areas are in woodland. The major limita- 
tions for farming are surface stones and steep slopes. 
In Tunbridge and Buckland soils, the depth to bedrock 
and the slowly permeable fragipan limit community 
developments. Bedrock makes excavation difficult, and 
the slowly permeable fragipan causes septic tank 
effluent to surface during wet periods. 


8. Tunbridge-W oodstock-Colrain-Buckland association 


Gently sloping to steep, somewhat excessively drained 
to moderately well drained, shallow to deep, moderately 
coarse textured to medium textured soils that formed 
in glacial till; on hilly uplands 


This association is on hills and ridges that are mostly 
covered by forest (fig. 6). Bedrock outcrop is promi- 
nent throughout the association. The soils are naturally 
very stony, but some areas have been cleared of surface 
stones and boulders. 

This association makes up about 18 percent of the 
county, about 80,000 acres. It is about 25 percent Tun- 
bridge soils, 20 percent Woodstock soils, 20 percent Col- 
rain soils, 10 percent Buckland soils, and 25 percent 
soils of minor extent. 

Tunbridge soils are well drained and moderately 
coarse textured. Bedrock is at a depth of 20 to 40 
inches. These soils are dominantly steep, but slopes 
range from gently sloping to steep. They are on upper 
side slopes and on tops of hills and ridges in a complex 
pattern with Woodstock soils. 

Woodstock soils are somewhat excessively drained 
and moderately coarse textured. Bedrock is at a depth 
of 10 to 20 inches. Bedrock outcrop is closely spaced. 
These soils are dominently steep, but slopes range from 
sloping to steep. They are on tops of hills and ridges in 
a complex pattern with Tunbridge soils. 

Colrain soils are well drained, moderately coarse tex- 
tured, and deep. These soils are sloping to steep. They 
are on middle and upper side slopes. 

Buckland soils are well drained to moderately well 
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Figure 6.—Relation of soils, parent material, and relief in the Tunbridge-Woodstock-Colrain-Buckland association. 


drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 33 inches. These 
soils are gently sloping to steep. They are on middle 
and lower side slopes. 

Soils of minor extent in this association are the some- 
what excessively drained Pomfret soils on upper side 
slopes, the poorly drained Cabot soils on lower side 
slopes, and the very poorly drained Peacham soils and 
Muck in depressions. Small areas of soils on bottom 
lands that are subject to flooding and small areas of 
soils on terraces are along streams. 

Some areas of this association have been cleared of 
trees and surface stones and are farmed. The soils are 
mainly used for hay and pasture. A few areas of the 
less sloping soils are used for corn for silage. Stone 
walls are common. Many old farms have been aban- 
doned and are growing up to brush and trees. Many 


areas were never cleared because of bedrock outcrop, 
steep slopes, and surface stones. These areas are in 
woodland. The major limitations for farming are depth 
to bedrock, surface stones, and steep slopes. Depth to 
bedrock makes excavation difficult on Tunbridge and 
Woodstock soils. A slowly permeable fragipan in Buck- 
land soils causes septic tank effluent to surface during 
wet periods. The sloping Colrain soils have better 
potential for community developments than other soils. 


9. Tunbridge-W oodstock-Buckland association 


Gently sloping to steep, somewhat excessively drained 
to moderately well drained, shallow to deep, moderately 
coarse textured to medium textured soils that formed 
in glacial till; on hilly uplands and mountains 


This association is on hills and ridges that have scat- 
tered areas of open land and on mountains that are 
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covered by forest. Bedrock outcrop is prominent 
throughout the association. These soils are naturally 
very stony, but some areas have been cleared of surface 
stones and boulders. 

This association makes up about 20 percent of the 
county, about 88,000 acres. It is about 25 percent Tun- 
bridge soils, 25 percent Woodstock soils, 20 percent 
Buckland soils, and 30 percent soils of minor extent. 

Tunbridge soils are well drained and moderately 
coarse textured. Bedrock is at a depth of 20 to 40 
inches. These soils are dominantly steep, but slopes 
range from gently sloping to steep. Tunbridge soils are 
at higher elevations in complexes with Woodstock soils. 

Woodstock soils are somewhat excessively drained 
and moderately coarse textured. Bedrock is at a depth 
of 10 to 20 inches. Bedrock outcrop is closely spaced. 
These soils are dominantly steep, but slopes range from 
sloping to steep. The soils are at higher elevations in 
. complexes with Tunbridge soils. 

Buckland soils are well drained to moderately well 
drained and are medium textured. A slowly permeable 
fragipan is at a depth of less than 33 inches. These soils 
are dominantly sloping but range from gently sloping 
to steep. They are on lower side slopes. 

Soils of minor extent in this association are the 
somewhat excessively drained Pomfret and Glover soils 
on higher elevations, the well drained Colrain and Ver- 
shire soils on upper side slopes, the poorly. drained 
Cabot soils on lower side slopes, and the very poorly 
drained Peacham soils and Muck in depressions. Small 
areas of soils on bottom lands and on stream terraces 
are along some narrow valleys. Areas of rock outcrop 
are at higher elevations. 

Trees and surface stones have been cleared from 
some areas in this association, and some of these areas 
are presently farmed. Stone walls are common. Aban- 
doned farmland is idle or is growing up to brush and 
trees. The main crops are hay and pasture, and a small 
acreage is in corn for silage. Most areas were never 
cleared because of bedrock outcrop, surface stones, 
boulders, and steep slopes. These areas are in woodland. 
The major limitations for farming are depth to bed- 
rock, surface stones, and steep slopes. Bedrock in Tun- 
bridge and Woodstock soils limits the function of sep- 
tic tank drainage fields and causes effluent to surface 
during wet periods. 


10. Tunbridge-W oodstock-Stowe association 


Gently sloping to steep, somewhat excessively drained 
to moderately well drained, shallow to deep, moder- 
ately. coarse textured soils that formed in glacial till; 
on hilly uplands and mountains 


This association is on hills and ridges that have 
small areas of open land and on Braintree Mountain, 
which is covered by forests. Rock outcrop, surface 
stones, and boulders are prominent in this association. 

This association makes up about 6 percent of the 
county, about 27,000 acres. It is about 30 percent Tun- 
bridge soils, 25 percent Woodstock soils, 15 percent 
Stowe soils, and 30 percent soils of minor extent. 

Tunbridge soils are well drained and moderately 


coarse textured. Bedrock is at a depth of 20 to 40 
inches. These soils are dominently steep, but slopes 
range from gently sloping to steep. They are on upper 
side slopes in complexes with Woodstock soils. 

Woodstock soils are somewhat excessively drained 
and moderately coarse textured. Bedrock is at a depth 
of 10 to 20 inches. Bedrock outcrop is closely spaced. 
These soils are dominantly steep, but range from slop- 
ing to steep. They are on upper side slopes in a complex 
pattern with Tunbridge soils. 

Stowe soils are well drained and moderately well 
drained and are moderately coarse textured. A slowly 
permeable fragipan is at a depth of less than 33 inches. 
These soils are dominantly moderately steep but range 
from gently sloping to steep. They are convex side 
slopes and rounded ridgetops. 

Soils of minor extent in this association are the well 
drained to moderately well drained Buckland. soils on 
middle side slopes, the somewhat poorly drained and 
poorly drained Cabot soils on lower side slopes, and 
the very poorly drained Peacham soils and Muck in 
depressions. Small areas of soils on bottom lands and 
terraces are along small streams. Rock outcrop is at 
higher elevations. 

Trees and surface stones have been cleared from 
some areas, and some of these areas are presently 
farmed. The main crops are hay and pasture. Some 
farms have been abandoned and are idle or growing up 
to brush or trees. Stone walls are common throughout 
this association. Most areas were never cleared because 
of bedrock outcrop, surface stones, and steep slopes. 
These areas are in woodland. The major limitations for 
farming and community developments are depth to bed- 
rock, surface stones, and steep slopes. Bedrock in Tun- 
bridge and Woodstock soils makes excavation difficult. 
In Stowe soils, a slowly permeable fragipan causes sep- 
tic tank effluent to surface during wet periods. 


Descriptions of the soils 


In this section the soils of Orange County are de- 
scribed in detail and their use and management are 
discussed. Each soil series is described in detail, and 
then, briefly, the mapping units in that series are 
described. Unless it is specifically mentioned otherwise, 
it is to be assumed that what is stated about the soil 
series holds true for the mapping units in that series. 
Thus, to get full information about any one mapping 
unit, it is necessary to read both the description of the 
mapping unit and the description of the soil series to 
which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underly- 
ing material. Each series contains two descriptions of 
this profile. The first is brief and in terms familiar to 
the layman. The second is much more detailed and is 
for those who need to make thorough and precise stud- 
ies of soils. Color terms are for moist soil unless other- 
wise stated. The profile described in the soil series is 


ORANGE COUNTY, VERMONT 15 


representative of mapping units in that series. If a 
given mapping unit has a profile in some ways different 
from the one described in the series, these differences 
are stated in the description of the mapping unit, or 
.they are apparent in the name of the mapping unit. The 
description of each mapping unit contains suggestions 
on how the soil can be managed. 

As mentioned in the section “How this survey was 
made,” not all mapping units are members of a soil 
series. Rock outcrop, for example, does not belong to 
a soil series, but nevertheless, is listed in alphabetic 
order with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol. This symbol identifies the mapping unit on the 
detailed soil map. Listed at the end of each description 
of a mapping unit is the capability subclass and wood- 
land suitability subclass in which the mapping unit 
has been placed. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 5. Many of the terms used 
in describing soils can be found in the Glossary, and 
more detailed information about the terminology and 
methods of soil mapping can be obtained from the Soil 
Survey Manual (8) .? 


Agawam series 


The Agawam series consists of deep, well drained, 
level to steep soils on stream terraces (fig. 7). These 
soils formed in stratified outwash derived mainly from 
schist, granite, gneiss, and phyllite. 

In a representative profile in a cultivated area, the 
surface layer is very dark grayish brown fine sandy 
loam 9 inches thick. The subsoil is between the depths 
of 9 and 34 inches; the upper part is dark yellowish 
brown and olive brown fine sandy loam, and the lower 
part is light olive brown loamy fine sand. The underly- 
ing material is between depths of 34 and 60 inches and 
is light olive gray fine sand. 

Agawam soils have moderate available water ca- 
pacity. Natural fertility is low. Permeability is mod- 
erately rapid, and the shrink-swell potential is low. 
If farmed, these soils are used mainly for hay, pasture, 
- corn for silage. Steep areas are in woodland or are 
idle. 

Representative profile of Agawam fine sandy loam, 
8 to 8 percent slopes, about 0.5 mile southeast of Brad- 
ford Village, 300 feet east of railroad, and 100 feet 
south of field road; 48°59’19” N. and 72°6’50” W.: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam; weak fine granular structure; very 
friable; many roots; slightly acid; abrupt smooth 
boundary. 

B21—9 to 15 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine granular structure; very 
friable; common roots; slightly acid; clear smooth 
boundary. 

B22—15 to 23 inches; olive brown (2.5Y 4/4) fine sandy 
loam; weak fine granular structure; very friable; 
common roots; slightly acid; clear smooth boundary. 

IIB3—28 to 34 inches; light olive brown (2.5Y 5/4) loamy 


8Italic numbers in parentheses refer to Literature Cited, p. 88. 


Figure 7.—Profile of an Agawam soil showing sandy material at 
a depth of about 30 inches. 


fine sand; single grained; loose; few roots; medium 
acid; clear smooth boundary. — 

IIC—34 to 60 inches; light olive gray (5Y 6/2) fine sand; 
single grained; loose; 10 percent coarse fragments; 
slightly acid. 


Bedrock is at a depth of more than 5 feet. The solum is 
18 to 34 inches thick. It is dominantly fine sandy loam but 
ranges te very fine sandy loam in the upper part and 
loamy fine sand in the lower part. Unless limed, the profile 
is medium acid to slightly acid throughout. The A and B 
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TABLE 5.—Acreage and proportionate extent of the soils 


Map symbol 


AgA 


Soil name 


Agawam fine sandy loam, 0 to 3 percent slopes 
Agawam fine sandy loam, 3 to 8 percent slopes. 
Agawam fine sandy loam, 8 to 15 percent slopes.. 
Agawam fine sandy loam, 15 to 25 percent slopes. 
Agawam fine sandy loam, 25 to 50 ey slopes 
Belgrade silt loam, 0 to 8 percent slopes...... 
Belgrade silt loam, 8 to 15 percent slopes. 
Belgrade silt loam, 15 to 25 percent slopes... 
Buckland stony loam, 3 to 8 percent slopes 
Buckland stony loam, 8 to 15 percent slopes... 
Buckland stony loam, 15 to 25 percent slopes... 
Buckland very stony loam, 8 to 25 percent slopes. 
Buckland soils, 25 to 50 percent slopes............... 
Cabot stony silt loam, 0 to 8 percent slopes. 
Cabot stony silt loam, 8 to 15 percent slopes. 
Cabot stony silt loam, 15 to 25 percent slopes... 
Cabot very stony silt loam, 3 to 15 percent slopes... 
Cabot very stony silt loam, 15 to 25 percent slopes. 
Colrain stony fine sandy loam, 3 to 8 percent slopes... 
Colrain stony fine sandy loam, 8 to 15 percent slopes. 
Colrain stony fine sandy loam, 15 to 25 percent slopes.. 
Colrain very stony fine sandy loam, 8 to 25 percent slopes... 
Colrain very stony fine sandy loam, 25 to 50 percent slopes... 
Colrain extremely stony fine sandy loam, 8 to 25 percent slopes 
Colrain extremely stony fine sandy loam, 25 to 50 percent slopes.. 
Hadley very fine sandy loam fee 
Hartland silt loam, 0 to 8 percent slopes... 
Hartland silt loam, 8 to 15 percent slopes. 
Hartland silt loam, 15 to 25 percent slopes... 
Hartland silt loam, 25 to 50 percent slopes.. 
Limerick very fine sandy loam.......: ere ee 
Merrimac fine sandy loam, 0 to 3 percent slopes... 
Merrimac fine sandy loam, 3 to 8 percent slopes... 
Merrimac fine sandy loam, 8 to 15 percent slopes. 
Merrimac fine sandy loam, 15 to 25 percent slopes... 
Merrimac fine sandy loam, 25 to 50 percent slopes... 
Mee ice ass cas seteatecess dasaenesecacansecacecdscsenesqesuacsneuaiesias 
Ninigret fine sandy loam, 0 to 8 percent slopes... 
Ninigret fine sandy loam, 8 to 15 percent slopes 
Penola 80118 sxiocceccieea dsc cseedesrsshceeeceandetbeecebaceaecte cece 
Pomfret stony loamy fine sand, 8 to 15 percent slopes... 
Pomfret stony loamy fine sand, 15 to 25 percent slopes..... 
Pomfret very stony loamy fine sand, 8 to 25 percent slopes... 
Pomfret soils, 25 to 50 percent slopes... 
Raynham Variant silt loam.... 
Rock outcrop..........--..---++ 
Saco mucky silt loam.......... 
Stowe stony fine sandy loam, 3 to 8 percent slopes... 
Stowe stony fine sandy loam, 8 to 15 percent slopes. 
Stowe stony fine sandy loam, 15 to 25 percent slopes.. 
Stowe very stony fine sandy loam, 8 to 25 percent slope 
Stowe soils, 25 to 50 percent slopes........... 
Tunbridge Waodstont rocky fine sandy loa: p E 
Tunbridge- Woodstock rocky fine sandy loams, 8 to 15 percent slopes... 
Tunbridge- Woodstock rocky fine sandy loams, 15 to 25 percent slopes. 
Tunbridge-Woodstock-Rock outcrop complex, 8 to 25 percent slopes 
Tunbridge- Woodstock complex, 25 to 50 percent slopes 
Vershire-Glover rocky loams, 3 to 8 percent slopes...... 
Vershire-Glover rocky loams, 8 to 15 percent slopes. 
Vershire-Glover rocky loams, 15 to 25 percent slopes... 
Vershire-Glover-Rock outcrop complex, 8 to 25 percent slopes 
Vershire-Glover complex, 25 to 50 percent slopes..... 
Walpole fine sandy loam..............--e--ssecscesceeeeeesees 
Windsor loamy fine sand, 0 to 8 percent slopes.. 
Windsor loamy fine sand, 8 to 25 percent slopes... 
Windsor loamy fine sand, 25 to 50 percent slopes.. 
Winooski very fine sandy loam.. 

Gravel pits 

Wate 


_ 2? 
nS 


(1) 


ia, ~FOrr. Ss .t 
WW DW PROwbWO FoawoanNowdyHewHn 


(@) 


@) 


alee 
SpdnbuURi RNbwN winds 


wes 
Phe 


Ne 
OHNO WERONOODNN OE 


‘Less than 0.1 percent, 


ORANGE COUNTY, VERMONT 17 


horizons are generally less than 10 percent coarse frag- 
ments. The C horizon has from 0 to 30 percent coarse frag- 
ments. Stratified sand and gravel are below a depth of 40 
inches in places. 

The A horizon has hue of 10YR or 2.5Y and value and 
chroma of 2 or 3. A lighter colored A2 horizon, 2 to 4 
inches thick is present in some undisturbed areas. The B 
horizon has hue of 5YR to 2.5Y, value of 4 or 5, and 
chroma of 3 to 6. It is commonly browner in the upper 
part. The C horizon has hue of 2.5Y or 5Y, value of 4 to 
7, and chroma of 2 to 4. 

Agawam soils are near Hartland, Windsor, Merrimac, 
Ninigret, and Walpole soils. Agawam soils are coarser 
textured in the lower part of the profile than Hartland 
soils. They are finer textured in the upper part of the 
profile thar Windsor soils. Agawam soils have fewer 
coarse fragments than Merrimac soils. They are better 
drained than Ninigret and Walpole soils. 

AgA—Agawam fine sandy loam, 0 to 3 percent slopes. 
This level soil is on stream terraces. Areas are irregular 
in shape and are 8 to 50 acres in size. 

Included with this soil in mapping are small areas of 
Windsor, Merrimac, Hartland, Ninigret, and Walpole 
soils. Also included are small areas of soils that are 
finer textured and wetter than this Agawam soi] and 
a few small areas that have stones on the surface. In- 
cluded in some mapped areas are long, narrow terrace 
breaks that have slopes of 15 to 50 percent. 

This soil is used mainly for hay and pasture. Some 
areas are in corn for silage. Crops on this soil respond 
well to lime and fertilizer. Parts of many villages are 
on this soil. Where this soil has no plant cover, it is 
subject to soil blowing. Runoff is slow. The hazard of 
water erosion is slight. Capability class I; woodland 
suitability subclass 4o. 

AgB—-Agawam fine sandy loam, 3 to 8 percent slopes. 
This gently sloping soil is on stream terraces. Areas 
are irregular in shape, are commonly twice as long as 
they are wide, and are 3 to 50 acres in size. This soil 
has the profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Windsor, Merrimac, Hartland, and Ninigret soils. 
Also included are small areas of soils that are finer 
textured and wetter than this Agawam soil and a few 
small areas that have stones on the surface. _ 

This soil is used mainly for hay and pasture.. Some 
areas are in corn for silage. Crops on this soil respond 
well to lime and fertilizer. Parts of many villages are 
on this soil. Where this soil has no plant cover, it is 
subject to soil blowing. Runoff is slow. The hazard of 
water erosion is slight. Capability subclass Ile; wood- 
land suitability subclass 4o. 

AgC—Agawam fine sandy loam, 8 to 15 percent 
slopes. This sloping soil is on dissected stream terraces. 
Areas are slightly elongated or irregular in shape and 
are 3 to 50 acres in size. 

Included with this soil in mapping are small areas 
of Windsor, Merrimac, Hartland, and Ninigret soils. 
Also included are areas of soils in which the underlying 
material has layers of si' and very fine sand, Stones 
are on the surface in some places. 

This soil is used mainly for hay and pasture. A few 
areas are in corn for silage. Crops grown on this soil 
respond well to management that maintains soil tilth, 
reduces soil loss, and includes lime and fertilizer. 


Where this soi] has no plant cover, it is subject to soil 
blowing. Runoff is medium. The hazard of water 
erosion is moderate in cultivated areas. Capability sub- 
class IITe;; woodland suitability subclass 4o. 

AgD—-Agawam fine sandy loam, 15 to 25 percent 
slopes. This moderately steep soil is on strongly dis- 
sected stream terraces. Areas are irregular in shape 
and are 3 to 70 acres in size, 

Included with this soil in mapping are small areas 
of Windsor, Merrimac, and Hartland soils. Also in- 
cluded are areas of soils in which the underlying ma- 
terial has layers of silt and very fine sand, areas where 
stones are on the surface, and wet spots. 

This soil is used mainly for hay and pasture. A few 
acres are idle or are in woodland. Crops grown on this 
soil respond well to management that reduces soil loss 
and that includes lime and fertilizer. Slope limits this 
soil for most nonfarm uses. Where this soil has no plant 
cover, it is subject to soil blowing. Runoff is rapid. The 
hazard of water erosion is severe. Capability subclass 
IVe; woodland suitability subclass 4r. 

AgE—Agawam fine sandy loam, 25 to 50 percent 
slopes. This steep soil is on strongly dissected stream 
terraces and along sharp terrace breaks. Areas are long 
and narrow or irregular in shape and are 8 to 70 acres 
in size. This soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer has not been mixed by plowing. 

Included with this soil in mapping are small areas 
of Windsor, Merrimac, and Hartland soils. Also in- 
cluded are seep spots, areas of severely eroded soils, 
and a few gullies. 

This soil is used mainly for woodland or unimproved 
pasture. The operation of modern farm machinery and 
logging equipment is hazardous. Slope limits this soil 
for most nonfarm uses. Where this soil has no plant 
cover, it is susceptible to soil blowing. Runoff is rapid. 
The hazard of water erosion is severe. Capability sub- 
class VIIe; woodland suitability subclass 4r. 


Belgrade series 


The Belgrade series consists of deep, nearly level to 
moderately steep, moderately well drained to somewhat 
poorly drained soils on dissected stream terraces. These 
soils formed in silt loam and very fine sandy loam 
glaciolacustrine material. 

In a representative profile in a cornfield, the surface 
layer is very dark grayish brown silt loam 9 inches 
thick. The upper 10 inches of the subsoil is olive brown 
silt loam and light olive brown very fine sandy loam, 
and the lower 5 inches is firm, distinctly mottled olive 
silt loam. The underlying material between depths of 
24 and 60 inches is firm, olive gray silt loam that has 
faint and distinct mottles. 

Belgrade silt loam has high available water capacity. 
Natural fertility is high. Permeability is slow. These 
soils have a seasonal high water table at a depth of % 
foot to 2 feet. If farmed, these soils are used for hay, 
pasture, and corn for silage. A few areas are idle or in 
woodland. 
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Representative profile of Belgrade silt loam, 0 to 8 
percent slopes, approximately 2 miles south of Brad- 
ford on U.S. Route 5, 300 feet south of 4 corners, and 
100 feet east of railroad ; 48°57’57”N. and 72°6’49”’W. : 


Ap—0 to 9 inches; very dark grayish brown (2.5Y 3/2) 
silt loam; weak fine granular structure; very friable; 
many roots; medium acid; abrupt smooth boundary. 

B21—9 to 14 inches; olive brown (2.5Y 4/4) silt loam; 
weak fine granular structure; very friable; common 
roots; slightly acid; abrupt smooth boundary, 

B22—14 to 19 inches; light olive brown (2.5Y 5/4) very 
fine sandy loam; weak fine granular structure; fri- 
able; few roots; neutral; abrupt smooth boundary, 

B3—19 to 24 inches; olive (5Y 5/3) silt loam; common fine 
distinct olive brown (2.5Y 4/4) mottles; weak fine 
subangular blocky structure; firm; neutral; abrupt 
wavy boundary. 

C—24 to 60 inches; olive gray (5Y 4/2) silt loam; many 
moderate distinct olive brown (2.5Y 4/4) mottles and 
common coarse faint olive gray (5Y 5/2) mottles; 
massive; firm; neutral. 


Bedrock is at a depth of more than 5 feet. The solum is 
24 to 30 inches thick. Reaction is medium acid to neutral 
throughout the profile. Distinct or prominent mottling is 
between depths of 15 and 24 inches. Coarse fragments are 
not present or are less than 1 percent of all horizons. The 
A and B horizons are silt loam or very fine sandy loam. 
The C horizon is dominantly very fine sandy loam or silt 
loam, but has layers of very fine sand and silty clay in 
places. 

The A horizon has hue of 10YR or 2.5Y, value of 3 or 
4, and chroma of 2 or 3. The B horizon has hue of 10YR 
to 5Y, value of 3 to 5, and chroma of 3 and 4. The C hori- 
zon i hue of 2.5Y or 5Y, value of 4 or 5, and chroma of 

O 4, 

Belgrade soils are near Agawam, Hartland, Ninigret, 
Walpole, and Raynham Variant soils. They are wetter 
than Agawam and Hartland soils. Belgrade soils are finer 
textured than Ninigret soils. They are better drained and 
finer textured than Walpole soils and are better drained 
than Raynham Variant soils. 

BeB—Belgrade silt loam, 0 to 8 percent slopes. This 
level to gently sloping soil is on lower side slopes and 
in depressions on stream terraces. Areas are irregular 
in shape and are 8 to 40 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are areas of Hart- 
land soils on low ridges and Ninigret and Raynham 
soils in depressions. Also included are areas of soils 
that are sandy loam underlain by silt and clay, areas 
of soils that have layers of sand and gravel at a depth 
of miore than 24 inches, areas of soils that have more 
than 5 percent coarse fragments, areas that have stones 
on the surface, and areas of soils in which the underly- 
ing material is varved very fine sand, silt, and silty 
clay. 

This soil is used mainly for hay, pasture, and corn 
for silage. A few areas are in woodland or are idle. 
If this soil has not been artificially drained, the water 
table is near the surface during the wettest part of the 
year and drops below a depth of 8 feet during the driest 
part of the year. The seasonal high water table and 
slow permeability delay tillage in spring and after 
héavy rain. Crops respond well to lime and fertilizer. 
Wetness and permeability limit this soil for many non- 
farm uses. Runoff is slow to medium. The hazard of 
water erosion is slight. Capability subclass IIw; wood- 
land suitability subclass 30. 


BeC—Belgrade silt loam, 8 to 15 percent slopes. 
This sloping soil is on dissected stream terraces. Areas 
are irregular in shape and are 8 to 40 acres in size. 

Included with this soil in mapping are areas of Hart- 
land soils on ridges and Raynham soils along drainage- 
ways and in depressions. Also included are areas of 
soils that have layers of sand and gravel at a depth of. 
more than 24 inches, areas of soils that have more than 
5 percent coarse fragments, areas that have stones on 
the surface, and areas of soils in which the underlying 
material is varved silt and clay. Also included are erod- 
ed areas where 3 to 9 inches of the original soil has 
been lost. 

This soil is mainly used for hay and pasture (fig. 8). 
A few areas are in corn for silage. A few, small areas 
are used for woodland or are idle. The water table is 
near the surface during the wettest part of the year 
and drops below a depth of 3 feet during the driest 
part of the year. The seasonal high water table and 
slow permeability delay tillage in spring and after 
heavy rain. Crops respond well to lime and fertilizer. 
Wetness, permeability, and slope limit the soil for 
many nonfarm uses. Runoff is medium. The hazard of 
water erosion is moderate if this soil is cultivated. Ca- 
poly subclass IIIe; woodland suitability subclass 


r. 

BeD—Belgrade silt loam, 15 to 25 percent slopes. 
This moderately steep soil is on strongly dissected 
stream terraces. Areas are irregular in shape and are 
3 to 50 acres in size. 

Included with this soil in mapping are areas of Hart- 
land soils on ridges and Raynham soils in small de- 
pressions and along drainageways. Also included are 
areas of soils that are sandy loam underlain by silt and 
clay, areas of soils that have layers of sand and gravel 
at a depth of more than 24 inches, areas of soils that 
have more than 5 percent coarse fragments, areas that 
have stones on the surface, and areas of soils in which 
the underlying material is varved silts and clays. Also 
included are eroded areas where 6 to 12 inches of the 
original soil has been lost. 

This soil is mainly used for hay and pasture. Many 
areas are in woodland or are idle. The water table is 
near the surface for short periods during the wettest 
part of the year. Crops respond well to lime and fertil- 
izer (fig. 9). Use of farm machinery is difficult. Wet- 
ness, permeability, and slope limit this soil for most 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe if this soil is cultivated. Capability 
subclass IVe; woodland suitability subclass 8r. 


Buckland series 


The Buckland series consists of nearly level to steep, 
deep, stony and very stony, well drained and moderate- 
ly well drained soils that are underlain by a fragipan. 
These soils are mostly on the middle and lower side 
slopes of bedrock-controlled hills and ridges. These 
soils formed in glacial till derived mainly from schist, 
shale, and sandy limestone. 

In a representative profile in an orchard, the surface 
layer is very dark brown loam 7 inches thick. The sub- 
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Figure 8.—Improved pasture on an erodible Belgrade soil. 


soil is between: depths of 7 and 22 inches; it is olive 
brown loam in the upper part and very dark grayish 
brown loam in the lower part. The underlying material 
is firm, mottled, dark olive gray loam and olive gray 
silt loam. 

Buckland soils have moderate available water 
capacity. Natural fertility is high. Permeability is 
moderate above the fragipan and slow in the fragipan. 
A seasonal high water table is above a depth of 18 to 
80 inches in spring and during wet periods. Originally, 
most of these soils were too stony for tillage. Many 
areas have been cleared of surface stones and are 
farmed. If the stones have been piled between fields to 
form stone walls, the soil boundary and field boundary 
in places coincide. 

Representative profile of Buckland loam in an area 
of Buckland stony loam, 3 to 8 percent slopes, in the 
town of Vershire approximately 14 mile south of South 
Vershire and 900 feet east of road, in apple orchard; 
43°55'9” N. and 72°19’30” W.: 

Ap—0 to 7 inches; very dark brown (10YR 2/2) loam; 
moderate fine and medium granular structure; very 
friable; many roots; 5 percent coarse fragments; 
neutral; abrupt smooth boundary. 

B21ir—7 to 15 inches; olive brown (2.5Y 4/4) loam; weak 
fine granular structure; friable; common roots; 15 


percent coarse fragments; medium acid; clear wavy 
boundary. 

B22—15 to 22 inches; very dark grayish brown (2.5Y 3/2) 
loam; weak fine granular structure; friable; common 
roots; 5 percent coarse fragments; slightly acid; clear 
wavy boundary. 


Clx—22 to 30 inches; dark olive gray (BY 3/2) loam; 
many coarse faint very dark grayish brown (2.5Y 
3/2) and common medium distinct olive brown (2.5Y 
4/4) mottles; massive; firm; few roots; 15 percent 
coarse fragments; neutral; clear smooth boundary. 

C2x—80 to 60 inches; olive gray (5Y 4/2) silt loam; 
many coarse faint very dark grayish brown (2.5Y 
3/2) and many medium distinct dark yellowish brown 
(10YR 4/4) mottles; massive; firm; 15 percent coarse 
fragments; neutral. 


Bedrock is at a depth of more than 5 feet. The solum is 
15 to 30 inches thick. The fragipan is at a depth of 16 to 
33 inches. Distinct or prominent mottling is below the 
spodic horizon in some profiles. Unless limed, the solum is 
strongly acid to slightly acid. The C horizon is slightly 
acid to neutral. The content of coarse fragments ranges 
from 5 to 35 percent throughout the profile. The B and C 
horizons are generally loam but range from very fine 
sandy loam to silt loam and include the gravelly analogs. 
The clay content is less than 18 percent. 

The Al or Ap horizons have hue of 10YR and 2.5Y, 
value of 2 or 3, and chroma of 1 to 3. An A2 horizon, 1 to 4 
inches thick, is present in some places. The B horizon has 
hue of 10YR to 5Y, value of 3 to 5, and chroma of 2 to 
4. The C horizon has hue of 2.5Y or 5Y, value of 3 to 5, 
and chroma of 1 or 2. 

Buckland soils are near Glover, Woodstock, Vershire, 
Tunbridge, Colrain, Pomfret, Cabot, and Peacham soils. 
Buckland soils are deeper to bedrock and not so well 
drained as Glover, Woodstock, Vershire, and Tunbridge 
soils. Buckland soils are finer textured than Colrain and 
Pomfret soils and have a fragipan, which Colrain and 
Pomfret soils do not. Buckland soils are better drained 
than Cabot and Peacham soils. 


BuB — Buckland stony loam, 3 to 8 percent slopes. 
This gently sloping soil is on sides of ridges and hills. 
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Figure 9.—Profile of Belgrade silt loam, 15 to 25 percent slopes. 


Areas are irregular in shape and are 8 to 40 acres in 
size. Stones are 30 to 100 feet apart. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Glover, Vershire, and Colrain soils on slightly ele- 
vated ridges and Cabot soils in depressions and along 
drainageways. Also included are wet spots, bedrock 
outcrop, areas of soils that are underlain by sand and 
gravel, areas of fine sandy loam soils, and areas of soils 
that do not have a fragipan above a depth of 33 inches, 

This soil is used mainly for hay, pasture, and corn 
for silage. Areas. that are no longer farmed are in 
woodland or are idle. The seasonal high water table 
and the slowly permeable fragipan delay tillage in 
spring and after heavy rains. Surface stones hinder 
tillage and harvesting, but they do not prevent cultiva- 
tion. Crops respond well to lime and fertilizer. Wetness, 
frost action, and permeability limit this soil for many 
nonfarm uses. Runoff is medium. If this soil is culti- 
vated, the hazard of water erosion is slight. Capability 
subclass IIw; woodland suitability subclass 30, 

BuC — Buckland stony loam, 8 to 15 percent slopes. 
This sloping soil is on the sides of ridges and hills. 
Areas are irregular in shape and are 3 to 60 acres in 
size. Stones are commonly 380 to 100 feet apart. 


Included with this soil in mapping are small areas 
of Glover, Vershire, and Colrain soils on ridges and 
Cabot soils in depressions and along drainageways. 
Also included are wet spots, outcrops of bedrock, areas 
of soils that are underlain by sand and gravel, areas 
of soils that are fine sandy loam throughout, and areas 
of soils that do not have a fragipan above a depth of 
33 inches. 

This soil is used mainly for hay and pasture. A few 
areas are in corn for silage. Areas no longer farmed 
are in woodland or are idle. Because surface water 
moves off this soil faster than off the less sloping 
Buckland soils, tillage is not delayed so long in spring 
and after heavy rains. Surface stones hinder but do not 
prevent cultivation. Crops respond well to lime and 
fertilizer. Wetness, slope, frost action, and permeabil- 
ity limit this soil for many nonfarm uses. Runoff is 
medium. The hazard of water erosion is moderate if 
this soil is cultivated. Capability subclass IIIe; wood- 
land suitability subclass 30. 

BuD — Buckland stony loam, 15 to 25 percent 
slopes. This moderately steep soil is on the sides of hills 
and ridges. Areas are irregular in shape and are 3 to 
60 acres in size. Stones are 80 to 100 feet apart. 

Included with this soil in mapping are small areas 
of Glover, Vershire, Colrain, and Pomfret soils on 
ridges and Cabot soils in depressions and along narrow 
drainageways. Also included‘are outcrops of bedrock, 
areas of soils that are underlain by sand and gravel, 
areas of fine sandy loam soils, and areas of soils that 


‘do not have a fragipan above a depth of 33 inches. 


This soil is used mainly for hay and pasture. Areas 
no longer farmed are in woodland or are idle. Surface 
stones hinder but do not prevent cultivation. Crops 
respond well to lime and fertilizer. Use of modern farm 
machinery is limited on steeper slopes. Wetness, slope, 
frost action, and permeability limit this soil for many 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe if this soil is cultivated. Capability 
subclass IVe; woodland suitability subclass. 3r. 

Bv€ — Buckland very stony loam, 8 ta 25 percent 
slopes. This sloping to moderately steep soil is on the 
sides of hills and ridges. Areas are irregular in shape 
and are 5 to 120 acres in size. Stones are 5 to 30 feet 
apart. This soil has a profile similar to the one des- 
cribed as representative of the series, but the surface 
layer has not been mixed by plowing. 

Included with this soil in mapping are small areas of 
Glover, Vershire, Colrain, and Pomfret soils on ridges 
and Cabot soils in depressions and along drainageways. 
Also included are areas that have been cleared of 
surface stones but are no longer farmed, areas of a 
Buckland soil that has slopes of less than 8 percent, 
and areas of fine sandy loam soils. Also included are 
areas of soils that do not have a fragipan above a depth 
of 33 inches, areas of soils underlain by sand and 
gravel, outcrops of bedrock, and wet spots. 

This soil is used mainly for woodland. Some areas 
have been cleared of trees and are used for unim- 
proved pasture or are idle. This soil is too stony for 
cultivation or for the use of modern farm machinery. 
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Sound woodland management that includes control of 
erosion on logging roads is needed, Wetness, slope, 
frost action, permeability, and large stones limit this 
soil for most nonfarm uses, Runoff is medium to rapid. 
The hazard of erosion is moderate to severe if the soil 
has no plant cover. Capability subclass VIs; woodland 
suitability subclass 8r. 

BwE — Buckland soils, 25 to 50 percent slopes. 
These steep soils are on the sides of hills and ridges. 
Areas are long and narrow or irregular in shape and 
are 5 to 100 acres in size. Stones are 5 to 100 feet apart. 
These soils have a profile similar to the one described 
as representative of the series, but the surface layer 
has not been mixed by plowing. 

Included with these soils in mapping are small areag 
of Glover, Vershire, Colrain, and Pomfret: soils. Also 
included are areas of fine sandy loam soils, areas of 
soils that do not have a fragipan above a depth of 33 
inches, outcrops of bedrock, and seep spots on lower 
slopes. 

These soils are used mainly for woodland. They are 
too stony and too steep for the use of modern farm ma- 
chinery. Sound woodland management that includes 
control of erosion on logging roads is needed. Slope, 
frost action, large stones, wetness, and permeability 
limit this soil for most nonfarm uses. Runoff is rapid. 
The hazard of erosion is severe if the soil has no plant 
cover. Capability subclass VIIs; woodland suitability 
subclass 3r. 


Cabot series 


The Cabot series consists of deep, level to moderate- 
ly steep, stony and very stony, somewhat poorly 
drained and poorly drained soils that are underlain by 
a fragipan. These soils are mostly in depressions and 
on lower side slopes of bedrock-controlled ridges and 
hills. These soils formed in glacial. till derived mainly 
from schist, shale, and sandy limestone. 

In a representative profile in a hayfield, the surface 
layer is very dark grayish brown gilt. loam 8 inches 
thick. The subsoil is very dark gray loam 6 inches thick 
and has many distinct dark yellowish brown mottles, 
The underlying material has distinct brown to dark 
brown mottles. To a depth of 30 inches it is very firm, 
very dark gray gravelly loam. 

Cabot soils have moderate available water capacity. 
Natural fertility is high. Permeability is moderate 
above the fragipan and slow in the fragipan. A season- 
al high water table is at or near the surface in spring 
and during other wet periods. Originally, most areas 
of these soils were too stony for tillage. Where the 
surface stones have been removed and piled along the 
edge of fields, the soil boundary and field boundary in 
places coincide. Many areas that are drained and that 
have been cleared of stones are farmed. 

Representative profile of Cabot silt loam in an area 
of Cabot stony silt loam, 0 to 8 percent slopes, in the 
town of Randolph, about 1.2 miles east of Randolph 
Center, 1.3 miles south of Vermont Route 66, and 300 
feet west of dirt road; 43°56’21” N. and 72°84’57” W. : 


Ap—0 to 8 inches; very dark grayish brown (2.5Y 3/2) 
silt loam; moderate fine and medium granular struc- 
ture; friable, slightly sticky and slightly plastic; 
many roots; 5 percent coarse fragments; slightly acid; 
abrupt smooth boundary. 

Bg—-8 to 14 inches; very dark gray (5Y 3/1) loam; many 
medium distinct dark yellowish brown (10YR 4/4) 
mottles; moderate medium granular structure; fri- 
able; common fine roots; few fine pores; 5 percent 
gravel; slightly acid; abrupt smooth boundary. 

Cixg—14 to 30 inches; very dark gray (5Y 3/1) loam, 
common fine and medium distinct brown to dark brown 
(10YR 4/3) mottles; weak thick platy structure; very 
firm in place, firm and brittle to crush, slightly sticky 
and slightly plastic; few fine pores; 10 percent gravel; 
few incoherent remnants of weathered siliceous lime- 
stone pebbles; some mica; neutral; abrupt smooth 
boundary. 

C2g—30 to 60 inches; very dark gray (5Y 3/1) gravelly 
loam, few fine distinct brown to dark brown (10YR 
4/3) mottles; massive; firm in place, friable to crush; 
30 percent gravel; common incoherent remnants of 
weathered siliceous limestone; some mica; neutral. 


Bedrock is at a depth of more than 5 feet. The fragipan 
is at a depth of 12 to 24 inches. Mottles are faint to prom- 
inent in the B and C horizons. The A and B horizons are 
medium acid to neutral and the C horizon is slightly acid 
to neutral. The profile has 5 to 35 percent coarse frag- 
ments. The B and C horizons are fine sandy loam to silt 
loam or their gravelly analogs. All horizons are less than 
18 percent clay. 

The A horizon has hue of 10YR to 5Y, value of 8 to 5, 
and chroma of 1 or 2. The Bg horizon matrix has hue of 
2.5Y or 5Y, value of 3 to 5, and chroma of 1 or 2. The C 
horizon matrix has the same hue, value, and chroma as 
the B horizon, but it also has hue of 5GY, value of 4 or 5, 
and chroma of 1, 

Cabot soils are near Glover, Woodstock, Vershire, Tun- 
bridge, Colrain, Pomfret, Buckland, and Peacham soils. 
Unlike Glover, Woodstock, Vershire and Tunbridge soils, 
Cabot soils have a fragipan above a depth of 24 inches 
and are more than 40 inches deep to bedrock. Unlike Col- 
rain and Pomfret soils, Cabot soils have a fragipan and 
are wetter. Cabot soils are wetter than Buckland soils but 
are not so wet as Peacham soils. 


CaB — Cabot stony silt loam, 0 to 8 percent slopes. 
This level to gently sloping soil is on the lower parts of 
hills and ridges and along small streams and drainage- 
ways. Areas are long and narrow or irregular in shape 
and are 3 to 50 acres in sizes. Stones are 30 to 100 feet 
apart. This soil has the profile described as representa- 
tive of the series. , 

Included with this soil in mapping are small areas 
of Buckland soils on slightly elevated ridges and 
Peacham soils in depressions. Also included are areas 
of soils that have a fragipan above a depth of 12 
inches and areas of soils that do not have a fragipan 
above a depth of 40 inches. Also included are spots of 
sand and gravel along small streams, outcrops of bed- 
rock, and some areas of soils that have a surface layer 
of fine sandy loam or very fine sandy loam. 

This soil is used mainly for hay and pasture. Areas 
no longer farmed are in woodland or are idle. A season- 
al high water table that is at or near the surface and 
depressions that are ponded delay tillage in spring and 
after heavy rains. Surface stones hinder tillage and 
harvesting but do not prevent cultivation. Crops re- 
spond well to a good management system that includes 
artificial drainage and application of lime and fertil- 
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izer. Wetness, permeability, and frost action limit this 
soi] for many nonfarm uses. Runoff is slow. The hazard 
of water erosion is slight. Capability subclass IIIw; 
woodland suitability subclass 4w. 

CaC—Cabot stony silt loam, 8 to 15 percent slopes. 
This sloping soil is on the lower parts of hills and 
ridges and along small ‘streams and drainageways. 
Areas are long and narrow or irregular in shape and 
are 3 to 50 acres in size, Stones are 30 to 100 feet apart. 

Included with this soil in mapping are small areas 
of Buckland soils on low ridges and Peacham soils in 
depressions. Also included are areas of soils that have 
a fragipan above a depth of 12 inches and areas that 
do not have a fragipan above a depth of 40 inches. Also 
included are outcrops of bedrock and areas of soils that 
have a surface layer of fine sandy loam or very fine 
sandy loam. 

This soil is used mainly for hay and pasture. Areas 
no longer farmed are in woodland or are idle. The 
seasonal high water at or near the surface delays till- 
age in spring and after heavy rains. Seep spots and 
surface stones hinder tillage and harvesting but do 
not prevent cultivation. Crops respond well to a good 
management system that includes artificial drainage 
and application of lime and fertilizer. Wetness, per- 
meability, frost action, and slope limit this soil for 
many nonfarm uses. Runoff is medium. The hazard of 
water erosion is moderate if this soil is cultivated. 
Capability subclass IIe; woodland suitability subclass 


4w, 

CaD—Cabot stony silt loam, 15 to 25 percent slopes. 
This moderately steep soil is along small streams and 
drainageways. Areas are long and narrow or irregular 
in shape and are 3 to 30 acres in size. Stones are 30 
to 100 feet apart. 

Included with this soil in mapping are areas of Col- 
rain and Buckland soils on low ridges and Peacham 
soils in depressions. Also included are areas of soils 
that have a fragipan above a depth of 12 inches and 
areas of soils that do not have a fragipan above a depth 
of 40 inches. Outcrops of bedrock are present in some 
areas. 

This soil is used mainly for hay and pasture. Areas 
no longer farmed are in woodland or are idle. The 
seasonal high water table delays tillage and harvest- 
ing in spring and after heavy rains. Seep spots, sur- 
face stones, and slope limit the use of farm machinery. 
Wetness, permeability, frost action, and slope limit 
this soil for many nonfarm uses. Runoff is rapid. The 
hazard of water erosion is severe if this soil is culti- 
vated. Capability subclass [Ve; woodland suitability 
subclass 4w. 

CbhB—Cabot very stony silt loam, 3 to 15 percent 
slopes. This gently sloping to sloping soil is on the low- 
er parts of hills and ridges and along small streams 
and drainageways. Areas are irregular in shape or 
elongated and are 5 to 150 acres in size. Stones are 
5 to 30 feet apart. This soil has a profile similar to the 
one described as representative of the series, but the 
surface layer has not been mixed by plowing. 

Included with this soil in mapping are small areas 


of Colrain and Buckland soils on low knolls and ridges 
and Peacham soils in depressions. Also included are 
areas of soils that have a fragipan above a depth of 
12 inches and areas of soils that have a fragipan at a 
depth of more than 40 inches. In some areas sand and 
gravel have been deposited along small streams. In- 
cluded are outcrops of bedrock, areas of soils that have 
a surface layer of fine sandy loam or very fine sandy 
loam, areas of soils that have slopes of less than 3 per- 
cent, and areas in which surface stones are absent or 
the soil'is stony only in places. 

This soil is mostly in woodland. A few areas have 
been cleared of trees and are used for unimproved pas- 
ture or are idle. Many small ponds have been construct- 
ed because this soil has a slowly permeable subsoil. 
This soil is too stony for the efficient use of modern 
farm machinery. Excess wetness limits logging. Wet- 
ness, permeability, stones, and slope limit this soil for 
most other uses. Runoff is slow to medium. The hazard 
of water erosion is slight on the gently sloping areas 
and moderate on the sloping areas if the areas have 
no plant cover. Capability subclass VIIs; woodland 
suitability subclass 4w. 

CbD—Cabot very stony silt loam, 15 to 25 percent 
slopes. This moderately steep soil is on lower side 
slopes and along small streams and drainageways. It 
is in irregularly shaped areas that are 5 to 40 acres in 
size. Stones are 5 to 30 feet apart. This soil has a pro- 
file similar to the one described as representative of 
the series, but the surface layer has not been mixed 
by plowing. 

Included with this soil in mapping are smal] areas 
of Colrain and Buckland soils on knolls and ridges. 
Also included are areas of soils that have a fragipan 
above a depth of 12 inches and areas of soils that have 
a fragipan at a depth of more than 40 inches. Included 
are deposits of sand and gravel along small streams, 
areas of soils that have a surface layer of fine sandy 
loam or very fine sandy loam, outcrops of bedrock, and 
areas in which surface stones are absent or the soil is 
stony only in places. 

This soil is mostly in woodland. A few areas have 
been cleared of trees. These areas are used for unim- 
proved pasture or are idle, Numerous surface stones 
restrict the efficient use of modern farm machinery. 
Excess wetness hinders logging. Management is need- 
ed to control erosion on logging roads. Wetness, per- 
meability, stones, and slope limit this soil for most 
other uses. Runoff is rapid. The hazard of water erosion 
igs severe if the soil has no plant cover. Capability sub- 
class VIIs; woodland suitability subclass 4w. 


Colrain series 


The Colrain series consists of gently sloping to 
steep, deep, stony to extremely stony, well drained soils. 
These soils are mainly in convex areas on the sides and 
tops of hills and ridges where the topography is bed- 
rock controlled. They formed in glacial till derived 
mainly from siliceous limestone and schistose rocks. 

In.a representative profile in a cultivated area, the 
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surface layer is very dark grayish brown fine sandy 
loam 6 inches thick. The subsoil is fine sandy loam 27 
inches thick. The upper part is dark yellowish brown, 
the middle part is olive brown, and the lower part is 
light olive brown. The underlying material to a depth 
of 60 inches is dark grayish brown fine sandy loam. 

Colrain soils have moderate available water capacity. 
Natural fertility is medium. Permeability is moderate- 
ly rapid. Originally, most areas of the Colrain soils 
were too stony for tillage, but many areas have been 
cleared of surface stones and are now being farmed. 
In many of these cleared areas, the stones and cobbles 
have been piled along the field boundary to form stone 
walls. Along these walls the soil boundary in places is 
a straight line. These cleared areas are used mainly for 
hay, pasture, and corn for silage. In areas where the 
surface stones have not been removed and in areas that 
are no longer being farmed, these soils are forested or 
are idle. ; 

Representative profile of Colrain fine sandy loam in 
an area of Colrain very stony fine sandy loam, 25 to 50 
percent slopes, about 0.6 mile southwest of Topsham 
Four Corners, and 200 feet south of the road; 44°5’55” 
N. and 72°14'10” W.: 

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam; weak fine granular structure; very 
friable; many roots; 2 percent coarse fragments; me- 
dium acid; abrupt smooth boundary. 

B2lir—6 to 13 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine granular structure; very 
friable; many roots; 5 percent coarse fragments; 
slightly acid; clear smooth boundary. 

B22—13 to 24 inches; olive brown (2.5Y 4/4) fine sandy 
loam; weak fine granular structure; very friable; 
common roots; 5 percent coarse fragments; neutral; 
clear smooth boundary. 

B38—24 to 33 inches; light olive brown (2.5Y 5/4) fine 
sandy loam; massive; friable; few roots; 10 percent 
coarse fragments; weathered fragments of limestone; 
neutral; abrupt smooth boundary. 

C—833 to 60 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam; massive; friable; few roots; 10 percent 
coarse ‘aaa weathered fragments of limestone; 
neutral, 


Bedrock is at a depth of more than 5 feet. The solum 
is 14 to 34 inches thick. The upper part of the solum is 
strongly acid to slightly acid, and the lower part is me- 
dium acid to neutral. The C horizon is medium acid to 
neutral]. The profile is generally less than 20 percent coarse 
fragments, but it is as much as 35 percent. The B and C 
horizons are dominantly fine sandy loam or sandy loam 
or their gravelly analogs. 

The A horizon has hue of 10YR or 2.5Y and value and 
chroma of 2 or 8. An A2 horizon, 2 to 4 inches thick, is 
present in undisturbed areas, The B horizon has hue of 
10YR or 2.5Y, value of 3 to 5, and chroma of 8 or 4, The 
upper part of the B horizon is brighter colored than the 
lower part. The C horizon has hue of 10YR to 5Y, value 
of 2 to 5, and chroma of 2 or 3. 

Coirain soils are near Glover, Woodstock, Tunbridge, 
Vershire, Pomfret, Buckland, Cabot, and Peacham soils. 
Colrain soils are deeper than Glover, Woodstock, Tun- 
bridge, and Vershire soils. They contain less mica and are 
finer textured than Pomfret soils. Colra‘n soils do not have 
a fragipan, which is present in Buckland, Cabot, and 
Peacham soils, and they are better drained than those soils. 


CoB—Colrain stony fine sandy loam, 3 to 8 percent 
slopes. This gently sloping soil is on elongated hills. 
Areas are irregular in shape and are 3 to 50 acres in 
size. Stones are 30 to 100 feet apart. 


Included with this soil in mapping are small areas 
of Woodstock, Tunbridge, Pomfret, Buckland, and 
Cabot soils, Also included are areas of level Colrain 
soils and some areas of soils covered by colluvial ma- 
terial. In some places compact glacial till is at a depth 
of less than 30 inches. Bedrock is exposed in places. 

This soil is used mainly for hay and pasture. Corn 
is grown for silage in places. Areas no longer farmed 
are in woodland or are idle. Surface stones hinder till- 
age and harvesting but do not prevent cultivation. 
Crops grown on this soil respond well to lime and fer- 
tilizer. This soil has few limitations for most nonfarm 
uses where slope is not a consideration. Runoff is slow. 
The hazard of water erosion is slight. Capability sub- 
class IIe; woodland suitability subclass 30. 

CoC—Colrain stony fine sandy loam, 8 to 15 percent 
slopes. This sloping soil is on hills. Areas are irregular 
in shape and are 8 to 50 acres in size. Stones are 30 to 
100 feet apart. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, Pomfret, Buckland, and Cabot 
soils. Also included are steeper soils, outcrops of bed- 
rock, and soils that have compact till at a depth of 
less than 30 inches. 

This soil is used mainly for hay and pasture. Corn 
is grown for silage in a few areas. Areas no longer 
farmed are idle or are reverting to woodland. Surface 
stones hinder tillage and harvesting but do not prevent 
cultivation. A management system is needed that con- 
serves soil moisture and keeps soil losses to a minimum. 
Crops grown on this soil respond well to lime and ferti- 
lizer. This soil has few limitations for most nonfarm 
uses where slope is not a consideration. Runoff is me- 
dium. The hazard of water erosion is moderate when 
the soil is cultivated. Capability subclass IIe; wood- 
land suitability subclass 30. 

CoD—Colrain stony fine sandy loam, 15 to 25 per- 
cent slopes. This moderately steep soil is on hills and 
ridges. Areas are irregular in shape and are 5 to 70 
acres in size. Stones are 30 to 100 feet apart. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, Pomfret, and Buckland soils. 
Also included are areas of steeper soils, wet spots, out- 
crops of bedrock, and areas of soils that have compact 
till at a depth of less than 30 inches, , 

This soil is used mainly for hay and pasture. Areas 
that are no longer farmed are idle or are reverting to 
woodland. Surface stones hinder tillage and harvesting 
but do not prevent cultivation. A management system 
is needed that conserves moisture and keeps soil losses 
to a minimum. Crops grown on this soil respond well 
to lime and fertilizer. Slope limits this soil for most 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe when the soil is cultivated. Capability 
subclass IVe; woodland suitability subclass 3r. 

CsD—Colrain very stony fine sandy loam, 8 to 25 per- 
cent slopes. This sloping to moderately steep soil is on 
hills and ridges. Areas are irregular in shape and are 
5 to 100 acres in size. Stones are 5 to 30 feet apart. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface layer has not 
been mixed by plowing. 
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Included with this soil in mapping are areas of 
Woodstock, Tunbridge, Pomfret, Buckland, and Cabot 
soils. Also included are areas that have been cleared 
of stones in the past but are no longer farmed, out- 
crops of bedrock, wet spots, and areas of soils that have 
a compact layer above a depth of 30 inches. 

Most areas of this soil are forested, Some areas are 
free of trees and are used for unimproved pasture or 
are idle. This soil is too stony for cultivation. The nu- 
merous surface stones prevent the use of modern farm 
machinery. Sound woodland management that in- 
cludes control of erosion on logging roads is needed, 
Excessive slope and large stones limit this soil for 
many nonfarm uses. Runoff is slow to medium. The 
hazard of water erosion is moderate to severe where 
the soil has no plant cover. Capability subclass VIs; 
woodland suitability subclass 38r: 

CsE—Colrain yery stony fine sandy loam, 25 to 50 
percent slopes. This steep soil is on hills and ridges. 
Areas are irregular in shape or long and narrow and 
are 5 to 150 acres in size. Stones are 5 to 30 feet apart. 
This soil has the profile described as representative of 
the Colrain series. In many areas the surface layer has 
not been mixed by plowing. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, Pomfret, Vershire, and Buck- 
land soils. Also included are outcrops of bedrock, wet 
spots, and areas of soils that have a compact layer 
above a depth of 30 inches. Some areas have been 
cleared of surface stones. 

Most areas of this soil are forested. A few areas 
have been cleared of trees and are used as unimproved 
pasture or are idle. The soil is too stony and too steep 
for cultivation. Sound woodland management that in- 
cludes control of erosion on logging roads is needed. 
The steep slopes limit the use of logging equipment. 
Large stones and steep slopes limit the soil for most 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe where there is no plant cover. Capa- 
bility subclass VIIs; woodland suitability subclass 3r. 

CxD—Colrain extremely stony fine sandy loam, 8 
to 25 percent slopes. This sloping to moderately steep 
soil is on hills and ridges. Areas are irregular in shape 
and are 5 to 200 acres in size. Stones are 244 to 5 
feet apart. This soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer has not been mixed by plowing. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, Buckland, and Cabot soils. Also 
included are areas that have been cleared of stones in 
the past but are no longer farmed, outcrops of bed- 
rock, wet spots, and areas of soils that have a compact 
layer above a depth of 30 inches. In a few areas soils 
are more than 35 percent coarse fragments. 

Most areas of this soil are in woodland. A few areas 
are free of trees and are used for unimproved pasture 
or are idle. This soil is too stony for cultivation. The 
closely spaced surface stones prevent the use of modern 
farm machinery, and hinder the use of logging equip- 
ment. Sound woodland management that includes con- 
trol of erosion on logging roads is needed. Large stones 


and excessive slope limit this soil for most nonfarm 
uses. Runoff is slow to medium. The hazard of water 
erosion is moderate to severe where the soil has no 
plant cover. Capability subclass VIIs; woodland suit- 
ability subclass 3x. 

CxE—Colrain extremely stony fine sandy loam, 25 
to 50 percent slopes. This steep soil is on hills and 
ridges. Areas are irregular in shape or long and nar- 
row and are 5 to 200 acres in size. Stones are 244 to 5 
feet apart. This soil has a profile similar to the one 
described as representative of the series, but the sur- 
face layer has not been mixed by plowing. 

Included. with this soil in mapping are areas of 
Woodstock, Tunbridge, and Buckland soils. Also in- 
cluded are outcrops of bedrock, wet spots, and areas 
of soils that have a compact layer above a depth of 30 
inches. In a few areas are soils that are more than 
35 percent coarse fragments. 

Most areas of this soil are in woodland, The soil is 
too steep and too stony for cultivation. Sound wood- 
land management that includes control of erosion on 
logging roads is needed. The steep slopes and closely 
spaced surface stones limit use of logging equipment. 
Steep slopes and large stones limit this soil for most 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion igs severe in areas that have no plant cover. 
ae ead subclass VIIs; woodland suitability sub- 
class 3x. 


Glover series 


The Glover series consists of gently sloping to steep, 
shallow, rocky and very rocky, somewhat excessively 
drained soils. These soils are mainly on upper side 
slopes and on tops of hills and ridges where the to- 
pography is bedrock controlled. They formed in glacial 
till derived mainly from limestone, schist, and shale. 
These soils are mapped only in complexes with Ver- 
shire soils. 

In a representative profile in a plowed area, the 
surface layer is very dark grayish brown loam 8 inches 
thick. The subsoil is dominantly olive brown loam. 
Schistose bedrock is at a depth of 19 inches. 

Glover soils have low available water capacity. Nat- 
ural fertility is medium. Permeability is moderate. 
Most areas of this soil have closely spaced outcrops of 
bedrock. Originally, most areas were too stony for 
tillage. Many areas have been cleared of surface stones 
and are farmed. Where the stones have been piled 
along the edge of fields to form stone walls, the soil 
boundary and field boundary in places coincide. 

Representative profile of Glover loam in an area of 
Vershire-Glover rocky loams, 8 to 15 percent slopes, 
in the town of Tunbridge about 134, miles southeast of 
East Randolph, 700 feet west of Randolph town line, 
Se 800 feet east of road; 45°54’48” N. and 72°382’48” 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loam; grayish brown (2.5Y 5/2) dry; weak fine 
granular structure; very friable; many roots; 10 per- 
cent coarse fragments; slightly acid; abrupt smooth 
boundary. 
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B2lir—8 to 17 inches; olive brown (2.5Y 4/4) loam; weak 
fine granular structure; very friable; many roots: 
10 percent coarse fragments; slightly acid; abrupt 
smooth boundary. 

B22—17 to 19 inches; olive (5Y 4/3) loam; weak fine 
granular structure; very friable; many roots; 10 per- 
cent coarse fragments; slightly acid. 

R—19 inches; schistose bedrock. 


Bedrock is at a depth of 10 to 20 inches. Depth to bedrock 
typically coincides with the thickness of the solum, Re- 
action is strongly acid to slightly acid throughout the 
profile. The solum is 5 to 25 percent coarse fragments, 
and the C horizon, when present, is 5 to 35 percent. The 
B and C horizons are typically loam, but in places they are 
silt loam and channery and gravelly analogs of these tex- 
tures. Clay content is less than 18 percent in all horizons. 

The A horizon has hue of 10YR or 2.5Y, value of 3, and 
chroma of 2 or 3. A weakly developed A2 horizon is in 
some profiles. The B horizon has hue of 10YR to 5Y, value 
of 3, and chroma of 2 to 4. The B horizon is redder in the 
upper part than in the lower part. The C horizon, where 
present, has hue of 2.5Y, or 5Y value of 3 or 4, and chroma 
of 2 or 3. 

Glover soils are near Woodstock, Vershire, Tunbridge, 
Colrain, Pomfret, Buckland, Cabot, and Peacham soils. 
Glover soils are finer textured than Woodstock soils, They 
are shallower than Vershire soils. Glover soils are finer 
textured and shallower than Tunbridge, Colrain, and Pom- 
fret soils. Glover soils do not have the fragipan which is 
present in Buckland, Cabot, and Peacham soils, and they 
are better drained than those soils. 


Hadley series 


The Hadley series consist of deep, well drained level 
soils on the flood plains of the major streams and their 
tributaries. These soils formed in very fine sandy loam 
and silt loam alluvium. 

In a representative profile in a cultivated area, the 
surface layer is very dark grayish brown very fine 
sandy loam 11 inches thick. The next 17 inches is dark 
grayish brown very fine sandy loam. Below a depth of 
28 inches is olive very fine sandy loam that has very 
dark grayish brown bands % to 1 inch thick. 

Hadley soils have high available water capacity. 
Natural fertility is high. Permeability is moderate. 
Frequency of flooding ranges from 1 to 2 times a year 
to once in 10 years or more. These soils are used mainly 
for farming. 

Representative profile of Hadley very fine sandy 
loam, in the town of Bradford about 14 mile south of 
Newbury town line and 1,500 feet east of U.S. Route 5; 
44°1’33” N, and 72°57” W.: 

Ap—O0 to 11 inches; very dark grayish brown (2.5Y 3/2) 
very fine sandy loam, grayish brown (2.5Y 5/2) dry; 
weak fine granular structure; very friable; many 
roots; slightly acid; abrupt smooth boundary. 

C1—11 to 28 inches; dark grayish brown (2.5Y 4/2) very 
fine sandy loam; weak fine granular structure; very 
friable; common roots; slightly acid; gradual smooth 
boundary. 

C2—28 to 64 inches; olive (5Y 4/3) very fine sandy loam; 
very dark grayish brown (2.5Y 8/2) bands % to 1 
inch thick; massive; very friable; few roots; slightly 
acid, 

Bedrock is at a depth of more than 5 feet. The reaction 
is medium acid to slightly acid in all horizons. The profile 

is 0 to 5 percent coarse fragments throughout. The A 

horizon is very fine sandy loam or silt loam. The C horizon 

is loamy very fine sand to silt loam or silt. The clay con- 
tent is less than 18 percent in all horizons. 


The A horizon has hue of 10YR or 2.5Y, value of 3 or 
4, and chroma of 2 to 4. The C horizon has hue of 10YR 
to BY, value of 3 to 5, and chroma of 2 to 4. 

Hadley soils are near Winooski, Limerick, and Saco 
soils. They have no mottling whereas Winooski and Lim- 
erick|soils have mottles. Hadley soils do not have the high 
water table and the very dark gray or black surface layer 
that is present in Saco soils. 

Ha—Hadley very fine sandy loam. This level soil is in 
areas that are parallel to the nearby stream. These 
areas are irregular in shape and are 3 to 4 times as 
long as they are wide. They are 3 to 200 acres in size. 
This soil has the profile described as representative of 
the Hadley series. 

Included with this soil in mapping are small areas 
of Winooski and Limerick soils in depressions and 
along drainageways. Also included are narrow escarp- 
ments that have slopes of more than 8 percent, areas of 
soils that are underlain by sand and gravel, areas that 
have sand and gravel on the surface, and areas of soils 
that are fine sandy loam and loamy fine sand below the 
surface layer. In some places the surface layer is silt 
loam, fine sandy loam, or loamy fine sand. 

This soil is used mainly for corn for silage, hay, and 
pasture. A few areas are idle, and some inaccessible 
areas are in woodland. Crops respond well to lime and 
fertilizer. Spring flooding delays the planting of crops 
in some years. In a few areas considerable debris is 
deposited by flood water. Flooding limits the use of this 
soil for most nonfarm uses. Runoff is slow. The hazard 
of water erosion is slight. Streambank erosion is a 
concern along some streams. Capabiilty class I; wood- 
land suitability subclass 30. 


Hartland series 


The Hartland series consists of level to steep, deep, 
well drained soils on dissected stream terraces. They 
formed in glaciolacustrine silt and very fine sandy 
loam, 

In a representative profile in a cultivated area, the 
surface layer is dark grayish brown silt loam 6 inches 
thick. The silt loam subsoil is 18 inches thick. The upper 
part is olive brown, and the lower part is light olive 
brown. The underlying material between depths of 19 
and 60 inches is varves of dark grayish brown and 
olive silt and of light olive brown, yellowish brown, 
and olive very fine sandy loam. 

Hartland soils have a high available water capacity. 
Natural fertility is high. Permeability is moderately 
slow. These soils are used mainly for hay, pasture, and 
silage corn. Steep slopes are in woodland or are idle. 

Representative profile of Hartland silt loam, 15 to 25 
percent slopes, in the town of Bradford, about 1,000 
feet north of Bradford Center School, east side of knoll, 
25 feet from the top of knoll, and 100 feet west of 
woods; 44°00’55” N. and 72°10’08” W.: 

Ap—0O to 6 inches; dark grayish brown (2.5Y 4/2) silt 
loam; weak fine granular structure; very friable; 
many roots; medium acid; abrupt smooth boundary. 

B21—6 to 15 inches; olive brown (2.5Y 4/4) silt loam; 


weak fine granular structure; very friable; many 
roots; slightly acid; clear wavy boundary. 
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B22—15 to 19 inches; light olive brown (2.5Y 5/4) silt 
loam; weak fine granular structure; very friable; 
common roots; neutral; abrupt wavy boundary. 

Ci—19 to 32 inches; dark grayish brown (2.5Y 4/2) 
silt varves and light olive brown (2.5Y 5/4) very 
fine sandy loam varves; weak thick platy structure; 
friable; common roots; neutral; gradual smooth 
boundary. 

C2—32 to 60 inches; olive (5Y 4/3 and 5Y 5/8) silt 
varves and yellowish brown (10YR 5/6) and olive (6Y 
4/8 and 5Y 5/8) very fine sandy loam varves; me- 
dium to thick platy structure; friable; few roots; 
neutral. 

Bedrock is at a depth of more than 5 feet. The solum is 
16 to 30 inches thick. Reaction is medium acid to neutral 
in all horizons. Coarse fragments are absent or are less 
than 1 percent throughout. The profile is very fine sandy 
loam, silt loam, or silt throughout. 

The A horizon has hue of 10YR or 2.5Y, value of 3 or 4, 
and chroma of 2 or 8. An AZ horizon, 2 to 4 inches thick, 
is present in undisturbed areas. The B21 horizon has hue 
of 10YR to 5Y, value of 4 or 5, and chroma of 4 to 6. The 
B22 horizon has hue of 2.5Y or 5Y, value of 4 to 6, and 
chroma of 3 or 4. The C horizon has hue of 2.5Y or 5Y, 
value of 8 to 5, and chroma of 2 to 6. 

Hartland soils are near Agawam, Windsor, Merrimac, 
Ninigret, Belgrade, Walpole, and Raynham Variant soils. 
Hartland soils have less fine, medium, and coarse sand than 
the Agawam and Windsor soils. They do not have the high 
gravel content common to Merrimac soils. Hartland soils 
have less fine, medium, and coarse sand and are better 
drained than the Ninigret and Walpole soils. They are 
better drained than the Raynham Variant soils. 

HdB—Hartland silt loam, 0 to 8 percent slopes. 
This level to gently sloping soil is on terraces. Areas 
are irregular in shape and are 3 to 30 acres in size. 

Included with this soil in mapping are areas of Wind- 
sor, Agawam, Belgrade, and Raynham Variant soils. 
Also included are areas of soils that have up to 10 per- 
cent coarse fragments and areas in which surface 
stones are less than 100 feet apart. Some areas of soils 
that have a very fine sandy loam surface layer are also 
included. 

This soil is used mainly for hay, pasture, and corn 
for silage. A small area is in woodland or is idle. Crops 
respond well to lime and fertilizer. Frost action and the 
low strength when wet limit this soil for most nonfarm 
uses. Runoff is slow. The hazard of water erosion is 
generally slight when the soil is cultivated. Gullies de- 
velop readily where concentrated water flows across 
unprotected areas. Capability subclass Ile; woodland 
suitability subclass 30. 

HdC—Hartland silt loam, 8 to 15 percent slopes. 
This sloping soil is on dissected terraces. Areas are 
irregular in shape and are 8 to 50 acres in size. 

Included with this soil in mapping are areas of 
Windsor, Agawam, and Belgrade soils. Some areas 
have up to 10 percent coarse fragments and surface 
stones are less than 100 feet apart and some areas of 
soils have a surface layer of very fine sandy loam. 

This soil is used mainly for hay and pasture. A few 
areas are in corn for silage. A small area is in wood- 
land or is idle. Crops respond well to lime and fertilizer. 
Management is needed to prevent excessive soil loss. 
Slope, frost action, and low strength limit this soil for 
most nonfarm uses. Runoff is medium. ‘The hazard of 
water erosion is moderate when the soil is cultivated. 
Gullies develop readily where concentrated water flows 


across unprotected areas. Capability subclass IIe; 
woodland suitability subclass 8r. 

HdD—Hartland silt loam, 15 to 25 percent slopes. 
This moderately steep soil is on strongly dissected ter- 
races. Areas are irregular in shape and are 8 to 50 
acres in size. This soil has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping are areas of 
Windsor, Agawam, and Belgrade soils. Some areas 
have up to 10 percent coarse fragments and surface 
stones less than 100 feet apart. Also included are areas 
of soils that have a surface layer of very fine sandy 
loam, seep spots, outcrops of bedrock, and small eroded 
spots. 

This soil is used mainly for hay and pasture. A few 
areas are idle or in woodland. Crops respond well to a 
management system that includes application of lime 
and fertilizer. Management practices are needed to pre- 
vent excessive soil loss. Slope, frost action, and low 
strength limit this soil for most nonfarm uses. Runoff 
is rapid. The hazard of water erosion is severe when 
the soil is cultivated. Gullies develop readily where 
water flows through drainageways that have no plant 
cover. Capability subclass IVe; woodland suitability 
subclass 38r. 

HdE—Hartland silt loam, 25 to 50 percent slopes. 
This steep soil is on long, narrow terrace breaks and on 
dissected terraces. Areas are irregular in shape and are 
3 to 50 acres in size. This soil is similar to the one des- 
cribed as being representative of the series, but the 
surface layer has not been mixed by plowing. 

Included with this soil in mapping are areas of 
Windsor and Agawam soils. Some areas have up to 10 
percent, coarse fragments and stones less than 100 feet 
apart. Also included are areas of very fine sandy loam 
soils, outcrops of bedrock, severely eroded spots, and 
seep spots. A few gullies are also included. 

Most areas of this soil are in woodland or unim- 
proved pasture. A few areas are idle. These soils are 
too steep to operate modern farm machinery. Sound 
woodland management that includes control of erosion 
on logging roads is needed. Slope, frost action, and low 
strength limit this soil for most nonfarm uses. Runoff 
is rapid. The hazard of water erosion is severe where 
this soil is not protected. Gullies form readily where 
water flows through drainageways that have no plant 
cover. Capability subclass VIIe; woodland suitability 
subclass 8r. 


Limerick series 


The Limerick series consists of level, deep, poorly 
drained soils on the flood plains of major streams and 
their tributaries. These soils formed in very fine sandy 
loam and silt loam alluvial deposits. 

In a representative profile in a hayfield, the surface 
layer is very dark grayish brown very fine sandy loam 
5 inches thick. The underlying material is dark olive 
gray and olive gray very fine sandy loam that has dis- 
poe olive brown mottles and extends to a depth of 60 
inches. 

Limerick soils have a high available water capacity. 
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Natural fertility is high. Permeability is moderate. The 
water table is within 1 foot of the surface in spring 
and after heavy rains. Most areas are flooded for sev- 
eral days early in spring. These soils are used mainly 
for hay and pasture. 

Representative profile of Limerick very fine sandy 
loam, in the town of Newbury 114 miles south of New- 
bury Village, 600 feet east of the railroad, and 800 feet 
north of the Connecticut River; 44°3’38” N. and 
72°3'38” W.: 

Ap—0 to 5 inches; very dark grayish brown (2.5Y 3/2) 
very fine sandy loam; moderate fine granular struc- 
ture; very friable; many roots; medium acid; abrupt 
smooth boundary. 

Clg—5 to 10 inches; dark olive gray (5Y 3/2) very fine 
sandy loam; many medium distinct olive brown (2.5Y 
4/4) mottles; weak thick platy structure; very fri- 
able; common roots; slightly acid; gradual smooth 
boundary. 

C2g—10 to 28 inches; olive gray (5Y 4/2) very fine sandy 
loam; many medium distinct olive brown (2.5Y 4/4) 
mottles; massive; friable; few roots; slightly acid; 
gradual smooth boundary. 

C8g—28 to 60 inches; olive gray (5Y 4/2) very fine sandy 
loam; many medium distinct olive brown (2.5Y 4/4) 
mottles; massive; friable; neutral. 

Bedrock is at a depth of more than 5 feet. Faint to 
prominent mottles are at a depth of less than 12 inches. 

The reaction is medium acid to neutral below the A hori- 

zon. Coarse fragments are generally not present in the 

profile or are less than 8 percent. The C horizon is dom- 
inantly very fine sandy loam but in places it is silt loam. 

Clay content is less than 18 percent in all horizons. 

The Al and Ap horizons are very dark grayish brown 

(10YR 3/2) to olive (BY 4/3). The C horizon matrix has 

hue of 2.5Y and 5Y, value of 4 or 5, and chroma of 1 or 2, 

Limerick soils are near Hadley, Winooski, and Saco soils. 

Limerick soils have mottles, whereas Hadley soils do not, 

and they are grayer than Hadley soils. They have mottles 

closer to the surface than Winooski soils. Limerick soils 
are not so wet as Saco soils and do not have the thick very 
dark gray or black surface layer that Saco soils have, 


Le—Limerick very fine sandy loam. This level soil is 
in long, narrow depressions. Areas are irregular in 
shape and are 8 to 40 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small convex 
areas of Winooski soils and areas of Saco soils in de- 
pressions. Also included are areas that have fresh de- 
posits of sand, gravel, and cobble on the surface and 
areas of soils that are underlain by sand and gravel. 
Some areas of soils that have a surface layer of silt 
loam or loamy fine sand are also included. 

This soil is used mainly for hay and pasture. A few 
areas are used for corn for silage. Small areas are idle 
or in woodland. Frequent flooding limits the use of 
some areas, and flood debris must be removed from the 
surface. Most areas respond well to artificial drainage, 
but suitable outlets are difficult to locate. This soil is 
limited for most nonfarm uses because it is subject to 
flooding and excess wetness. Runoff is slow. The hazard 
of water erosion is slight if the soil is cultivated. Cap- 
ability subclass IIIw; woodland suitability subclass 4w. 


Merrimac series 
The Merrimac series consists of level to steep, deep, 


somewhat excessively drained soils on terraces. These 
soils formed‘ in stratified outwash sand and gravel 
(fig. 10) derived from granite, schist, quartzite, gneiss, 
and phyllite. 

In a representative profile in a hayfield, the surface 
layer is very dark grayish brown fine sandy loam 6 
inches thick. The upper 10 inches of the subsoil is 
brown to dark brown grading to yellowish brown fine 
sandy loam, and the lower 7 inches is brown sandy 
loam. The underlying material to a depth of 60 inches is 
olive gray gravelly sand. 

Merrimac soils have low available water capacity. 
Natural fertility is low. Permeability is rapid. When 
farmed, these soils are used mainly for hay, pasture, or 
corn for silage. Many gravel pits are in areas of these 
soils. Steep areas are in forests or are idle. 

Representative profile of Merrimac fine sandy loam, 
0 to 3 percent slopes, about 2 miles west of Randolph, 
200 feet west of Third Branch of White River, and 400 
feet south of Riford Brook; 48°56’17” N. and 72°42748” 
W.: 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; many 
roots; 15 percent coarse fragments; medium acid; 
abrupt smooth boundary. 


Figure 10.—Profile of a Merrimac soil showing the gravelly sand 
substratum at a depth of about 28 inches, 
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B2lir—6 to 10 inches; brown to dark brown (7.5YR 4/4) 
fine sandy loam; weak fine granular structure; very 
friable; many roots; 10 percent coarse fragments; 
medium acid; abrupt wavy boundary. 

B22—10 to 16 inches; yellowish brown (10YR 5/4) fine 
sandy loam; weak fine granular structure; very fri- 
able; many roots; 5 percent coarse fragments; me- 
dium acid; clear smooth boundary. 

B3—16 to 23 inches; brown (10YR 5/8) sandy loam; weak 
fine granular structure; very friable; common roots; 
10 percent coarse fragments; medium acid; abrupt 
smooth boundary. 

IIC—23 to 60 inches; olive gray (5Y 4/2) gravelly sand; 
single grained; loose; few roots; 60 percent. coarse 
fragments; medium acid. 

Bedrock is at a depth of more than 5 feet. The solum 
is 18 to 80 inches thick. Reaction is medium acid to 
strongly acid in all horizons. The A and B horizons gen- 
erally are less than 20 percent coarse fragments, but can 
be as much as 30 percent. The C horizon is 30 to 70 per- 
cent, The C horizon is 30 to 70 percent coarse fragments. 
The solum is mainly fine sandy loam, but in places, it is 
sandy loam and the gravelly analogs. 

The A horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. An A2 horizon, 2 to 5 inches thick and 
having grayer colors, is present in places in undisturbed 
areas. The B horizon has hue of 7.5YR and 10 YR, value of 
4 to 6, and chroma of 2 to 4, The upper part of the B hori- 
zon is browner than the lower part. The stratified sand and 
gravel in the IIC horizon has hue of 10YR to 5Y, value 
of 4 to 6, and chroma of 2 or 3. 

Merrimac soils are near Windsor, Agawam, Hartland, 
Ninigret, and Walpole soils, Merrimac soils have a higher 
content of coarse fragments than Windsor and Agawam 
soils. Merrimac soils have coarser texture than Hartland 
soils and are underlain by gravelly material which Hart- 
land soils are not. Merrimac soils are better drained than 
Ninigret and Walpole soils. 


MeA—Merrimac fine sandy loam, 0 to 3 percent 
slopes. This level soil is on stream terraces. Areas are 
irregular in shape and are twice as long as they are 
wide. Areas are 8 to 30 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are areas of Hart- 
land, Agawam, and Windsor soils in level areas and on 
low terraces and areas of Ninigret and Walpole soils in 
depressions. Also included are areas of freshly deposit- 
ed gravel along some of the smaller streams and small 
areas of soils that have more than 30 percent coarse 
fragments in the surface layer. Soils that have carbon- 
ates above a depth of 4 feet and short, sharp terrace 
breaks are also included. 

This soil is used mainly for hay, pasture, and corn 
for silage. A few areas are idle or in woodland. Part of 
many of the villages in the county are on this soil. 
Gravel pits and borrow pits are common. Crops re- 
spond well to management that conserves moisture and 
includes application of lime and fertilizer. This soil has 
few limitations for most nonfarm uses. Runoff is slow. 
The hazard of water erosion is slight. Soil blowing is a 
hazard where there is no plant cover. Capability sub- 
class IIs; woodland suitability subclass 4s. 

MeB—Merrimac fine sandy loam, 3 to 8 percent 
slopes. This gently sloping soil is on stream terraces. 
Areas are long and narrow or irregular in shape and 
are 8 to 30 acres in size. 

Included with this soil in mapping are areas of Hart- 
land, Agawam, and Windsor soils in level areas and on 


low terraces and areas of Ninigret and Walpole soils in 
depressions. Also included are areas of freshly deposit- 
ed gravel along some of the smaller streams and areas 
of soils that have more than 30 percent coarse frag- 
ments in the surface layer. Soils that have carbonates 
above a depth of 4 feet and short sharp terrace breaks 
are also included. 

This soil is used mainly for hay, pasture, and corn 
for silage. A few areas are idle or are in woodland. Part 
of many of the villages in the county are on this soil. 
Gravel pits and borrow pits are common. Crops re- 
spond well to management that conserves moisture and 
includes application of lime and fertilizer. This soil has 
few limitations for most nonfarm uses where slope is 
not a consideration. Runoff is slow. The hazard of 
water erosion is slight. Soil blowing is a hazard where 
there is no plant cover. Capability subclass IIs; wood- 
land suitability subclass 4s. 

MeC—Merrimac fine sandy loam, 8 to 15 percent 
slopes. This sloping soil is on dissected stream terraces. 
Areas are irregular in shape and are 3 to 40 acres in 
size. 

Included with this soil in mapping are areas of Hart- 
land, Agawam, and Windsor soils on upper side slopes 
and areas of Ninigret soils in depressions. Also includ- 
ed are areas of soils that have more than 30 percent 
coarse fragments in the surface layer and that have 
carbonates above a depth of 4 feet. 

This soil is used mainly for hay and pasture. A few 
areas are in corn grown for silage. A few areas are idle 
or are in woodland. Part of many of the villages in the 
county are on this soil. Gravel pits and borrow pits are 
common. Crops respond well to management practices 
that conserve moisture, keep soil losses to a minimum, 
and include application of lime and fertilizer. Slope 
limits this soil for many nonfarm uses. Runoff is medi- 
um. The hazard of water erosion is moderate when the 
soil is cultivated. Soil blowing isa hazard where there 
is no plant cover. Capability subclass IIIe; woodland 
suitability subclass 4s. 

MeD—Merrimac fine sandy loam, 15 to 25 percent 
slopes. This moderately steep soil is on dissected stream 
terraces. Areas are irregular in shape and are 3 to 40 
acres in size. 

Included with this soil in mapping are areas of Hart- 
land, Agawam, and Windsor soils on upper side slopes 
and areas of Ninigret soils along drainageways. Also 
included are areas of soils that have more than 380 per- 
cent coarse fragments in the surface layer and areas of 
soils that have carbonates above a depth of 4 feet. 

This soil is used mainly for hay and pasture. Many 
areas are in woodland or are idle. Gravel pits and bor- 
row pits are common. Crops respond well to manage- 
ment practices that conserve moisture, reduce soil 
losses, and include application of lime and fertilizer. 
Slope limits this soil for most nonfarm uses. Runoff is 
rapid. The hazard of water erosion is severe when the 
soil is cultivated. Soil blowing is a hazard where there 
is no plant cover. Capability subclass [Ve; woodland 
suitability subclass 4s. 

MeE—Merrimac fine sandy loam, 25 to 50 percent 
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slopes. This steep soil is on strongly dissected stream 
terraces and on long, narrow terrace breaks. Areas are 
irregular in shape and are 3 to 30 acres in size. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but the surface layer has not 
been mixed by plowing. 

Included with this soil in mapping are areas of Hart- 
land, Agawam, and Windsor soils. Also included are 
severely eroded spots, seep spots on the lower side 
slopes, and areas of soils that have carbonates above a 
depth of 4 feet. 

This soil is used mainly for woodland. A few areas 
are idle or are used for unimproved pasture. This soil 
is too steep for the use of modern farm machinery. 
Sound woodland management that includes control of 
erosion on logging roads is needed. The use of logging 
equipment is limited. Slope limits this soil for many 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe where there is no plant cover. Soil 
blowing is a hazard in unprotected areas, Capability 
subclass VIIe; woodland suitability subclass 4s. 


Muck 


Mu — Muck. These level soils consist of deposits of 
organic material 18 inches to 14 feet or more deep. 
They are black or very dark brown, highly decomposed 
(sapric) organic soils that consist of the remains of 
reeds, sedges, and woody plants. In places they contain 
undecomposed pieces of wood. The underlying mineral 
material is moderately coarse textured to medium tex- 
tured. In a few areas the muck is underlain by marl 1 
foot to 3 feet thick. ; 

Muck has high available water capacity. Natural 
fertility is low. Permeability is moderate to moderately 
rapid. These soils are extremely wet. Water stands on 
the surface early in spring and late in fall. At other 
times the water table is at or within a few inches of the 
surface. 

These soils are too wet for farm and woodland crops. 
Wetness and excess humus limit these soils for most 
other nonfarm uses. The soils are difficult to drain be- 
cause suitable outlets for drainage ditches are not 
available in most areas. Surface runoff is slow. The 
hazard of erosion is slight. Capability subclass VIIw; 
woodland suitability subclass not assigned. 


Ninigret series 


The Ninigret series consists of deep, level to sloping, 
moderately well drained soils on stream terraces. These 
soils formed in stratified outwash material derived 
from granite, quartz, gneiss, and schist. 

In a representative profile in an idle field, the surface 
layer is very dark grayish brown fine sandy loam 7 
inches thick. The subsoil to a depth of 18 inches is a 
dark yellowish brown fine sandy loam. It grades to 
olive brown between the depths of 13 and 29 inches, 
The underlying material, to a depth of 60 inches, is 
very dark grayish brown gravelly fine sand with dis- 
tinct mottles. 

Ninigret soils have moderate to low available water 


capacity, Natural fertility is low. Permeability is mod- 
erately rapid to rapid. These soils have a seasonal high 
water table at a depth of 114 to 214 feet. When farmed, 
these soils are used mainly for hay and pasture. A few 
areas are in corn for silage. Some areas are idle or are 
forested. 

Representative profile of Ninigret fine sandy loam, 0 
to 8 percent slopes, in an idle field that has been previ- 
ously limed, 3 miles northwest of West Fairlee Village, 
1 mile north of Vermont Route 113, 200 feet west of 
road; 48°56’57” N. and 72°15’82” W.: 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (2.5Y 5/2) dry; weak 
fine granular structure; very friable; many roots; 
2 percent coarse fragments; medium acid; abrupt 
smooth boundary. 

B2lir—7 to 13 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine granular structure; very 
friable; common roots; 10 percent coarse fragments; 
medium acid; clear smooth boundary. 

B22—13 to 18 inches, olive brown (2.5Y 4/4) fine sandy 
loam; weak fine granular structure; very friable; few 
roots; 5 percent coarse fragments; slightly acid; clear 
smooth boundary. 

B3—18 to 29 inches; olive brown (2.5Y 4/4) fine sandy 
loam; common fine distinct brown to dark brown 
(10YR 4/3) mottles; massive; very friable; few 
roots; 15 percent coarse fragments; slightly acid; 
clear smooth boundary. 

IIC—29 to 60 inches; very dark grayish brown (2.5Y 3/2) 
gravelly fine sand; common fine distinct dark yellow- 
ish brown (10YR 4/4) mottles; massive; friable; very 
few roots; 20 percent coarse fragments; slightly acid. 


Bedrock is at a depth of more than 5 feet, The solum is 
20 to 30 inches thick. Reaction is strongly acid to slightly 
acid throughout the profile. Distinct or prominent mottles 
are at a depth of 14 to 20 inches. The A and B horizons 
are less than 15 percent coarse fragments. The C horizon 
is 10 percent coarse fragments. The solum is dominantly 
fine sandy loam, but in places it is loamy sand and loamy 
fine sand. The C horizon is loamy fine sand to sand and 
the gravelly analogs. 

The A horizon has hue of 10YR and value and chroma 
of 2 or 3. The B2lir horizon has hue of 7.5YR and 10YR, 
value of 4 or 5, and chroma of 4 to 6. The B22 horizon 
has hue of 10YR and 2.5Y, value of 4 or 5, and chroma 
of 2 to 4. The C horizon has hue of 2.5Y and 5Y, value 
of 3 to 5, and chroma of 2 to 5. 

Ninigret soils are near Windsor, Agawam, Merrimac, 
Hartland, Walpole, and Belgrade soils. Ninigret soils are 
wetter than Windsor, Agawam, Merrimac, and Hartland 
soils. They have a lower content of coarse fragments than 
Merrimac soils. Ninigret soils have a higher content of 
fine and medium sand than Hartland soils. They are better 
drained than Walpole soils. They are coarser textured 
than Belgrade soils. 


NnB—Ninigret fine sandy loam, 0 to 8 percent 
slopes. This level to gently sloping soil is in depres- 
sional areas on stream terraces. Areas are irregular in 
shape and are 8 to 20 acres in size. This soil has the pro- 
file described as representative of the Ninigret series. 

Included with this soil in mapping are areas of Wind- 
sor, Agawam, and Merrimac soils on low ridges and 
Walpole soils in depressions. Also included are areas of 
soils that have a surface layer of loamy sand, soils that 
are more than 30 percent coarse fragments, soils that 
have surface stones, and soils that have finer textured 
underlying material. 

This soil is used mainly for hay, pasture, and corn 
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for silage. A small area is in woodland or is idle. Crops 
respond well to lime and fertilizer. Sand and borrow 
pits are common. Wetness and frost action limit this 
soil for many nonfarm uses. Runoff is slow. The hazard 
of water erosion is slight. This soil is subject to soil 
blowing where there is no plant cover. Capability sub- 
class IIw; woodland suitability subclass 30. 

NnC—Ninigret fine sandy loam, 8 to 15 percent 
slopes. This sloping soil is on stream terraces. Areas 
are irregular in shape and are 8 to 20 acres in size. 

Included with this soil in mapping are areas of Wind- 
sor, Agawam, and Merrimac soils on higher positions 
and Walpole soils in depressions and along drainage- 
ways. Also included are some small areas of soils that 
have a surface layer of loamy sand and few areas of 
soils that are more than 30 percent coarse fragments in 
the surface layer. Soils that have finer textured under- 
lying material, soils that have stones on the surface, 
and soils that slope more than 15 percent are also in- 
cluded. 

Where farmed, this soil is used mainly for hay and 
pasture. A small area is used for corn for silage. Other 
areas are in woodland or are idle. Crops respond well to 
lime and fertilizer. Sand and borrow pits are common. 
Wetness, frost action, and slope limit this soil for many 
nonfarm uses. Runoff is medium. The hazard of water 
erosion is moderate where the soil is cultivated. This 
soil is subject to soil blowing where there is no plant 
cover. Capability subclass I[le; woodland suitability 
subclass 30. 


Peacham series 


The Peacham series consists of level, deep, stony and 
very stony, very poorly drained soils that are underlain 
by a fragipan. These soils are mainly in depressions and 
along small streams and drainageways on uplands. 
They formed in glacial till derived mainly from schist, 
shale, and sandy limestone. 

In a representative profile in a wooded area, the 
surface layer is black muck 8 inches thick. Beneath the 
muck layer is 5 inches of distinctly mottled firm, dark 
gray gravelly silt loam over about 17 inches of dis- 
tinctly mottled very firm, dark gray very fine sandy 
loam. The underlying material is mottled, very dark 
gray loam and olive gray silt loam. 

Peacham soils have moderate available water capac- 
ity. Natural fertility is high. Permeability is moderate 
above the fragipan and very slow in the fragipan. The 
water table is at or near the surface most of the year 
and many areas are ponded in spring and after heavy 
rain. These soils are used mainly for trees and unim- 
proved pasture. 

Representative profile of Peacham soils in the 
town of Bradford, 2 miles north of the village of Brad- 
ford, 75 feet southwest of the junction of the roads to 
ore and Roger’s Hill; 44°2/0” N. and and 72°7'37” 


01—8 inches to 0; black (10YR 2/1) muck; weak fine 
granular structure; slightly sticky; many roots; 
slightly acid; abrupt smooth boundary. 

B2g—0 to 5 inches; dark gray (BY 4/1) gravelly silt 


loam; many medium distinct dark yellowish brown 
10YR 4/4) mottles; massive; firm; common roots; 
20 percent coarse fragments; neutral; clear smooth 
boundary. 

Bxg—b5 to 22 inches; dark gray (5Y 4/1) very fine sandy 
loam; many medium distinct olive brown (2.5Y 4/4) 
mottles; massive; very firm; few roots; 15 percent 
coarse fragments; neutral clear smooth boundary. 

Clxg—22 to 32 inches; very dark gray (5Y 3/1) loam; 
many distinct olive brown (2.5¥ 4/4) mottles and 
common fine prominent yellowish red (5YR 4/6) mot- 
tles; massive; very firm; 15 percent coarse fragments; 
neutral; clear wavy boundary. 

C2xg—82 to 60 inches; olive gray (5Y 4/2) silt loam; 
many medium distinct mottles; massive; firm; 15 per- 
cent coarse fragments; neutral. 


Bedrock is at a depth of 5 to 10 feet or more. The thick- 
ness of the solum ranges from 8 to 28 inches and the 
depth to the fragipan ranges from 4 to 18 inches. Reaction 
is slightly acid to neutral in all horizons. Distinct or 
prominent mottles are in the B and C horizons. The min- 
eral material is 5 to 30 percent coarse fragments. The B 
and C horizons are fine sandy loam to silt loam. The clay 
content is less than 18 percent in all horizons. 

The O horizon has a hue of 10YR, value of 2, and 
chroma of 1 or 2. Where the A horizon is present it has 
the same hue, value, and chroma as the O horizon. The B 
and C horizons have hue of 5Y, value of 4 or 5, and chroma 
of 1 or 2. 

Peacham soils are near Glover, Woodstock, Vershire, 
Tunbridge, Colrain, Pomfret, Buckland, and Cabot soils. 
They have a muck layer on the surface, whereas those soils 
have no muck layer, and they are wetter. Peacham soils 
have a fragipan, which Glover, Woodstock, Vershire, and 
Tunbridge soils do not have; and they are deeper to bed- 
rock than those soils. They have a fragipan, which Colrain 
and Pomfret soils do not. Peacham soils have a fragipan 
at a shallower depth than Buckland and Cabot soils, and 
they are wetter than those soils. 

; Pc—Peacham soils. These level soils are in depres- 
sions and along small streams and drainageways. Areas 
are elliptical or irregular in shape and are 3 to 20 acres 
in size. Stones are generally 5 to 100 feet apart. These 
soils include the profile described as representative of 
the series. 

Included with these soils in mapping are small areas 
of Cabot soils and Muck. Also included are areas of 
local alluvium that are free of coarse fragments and 
stones and a few areas of soils that do not have a fragi- 
pan. 

Peacham soils are used for trees or unimproved 
pasture. A few areas have been artificially drained and 
are used for hay and pasture. A small area is idle. Many 
small ponds have been constructed in these soils. Water 
commonly ponds on the surface. Drainage outlets are 
difficult to obtain. Wetness, permeability, stones, and 
frost action limit these soils for nonfarm uses. Runoff 
is slow. The hazard of water erosion is slight. Capabil- 
ity subclass Vw; woodland suitability subclass not 
assigned. 


Pomfret series 


The Pomfret series consists of sloping to steep, deep, 
stony to very stony, somewhat excessively drained soils 
that have a high mica content. These soils are mainly 
on convex hillsides and rounded hilltops where the top- 
ography is bedrock controlled. They formed in glacial 
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till derived mainly from siliceous limestone and micace- 
ous schist. 

In a representative profile in a wooded area, a layer 
of forest litter 2 inches thick is on the surface. The 
surface layer is 3 inches of very dark grayish brown 
loamy fine sand. The subsoil is loamy sand 27 inches 
thick. The upper part is dark brown and the lower part 
is dark reddish brown. The underlying material is dark 
brown loamy sand. Bedrock is at a depth of 58 inches. 

Pomfret soils have moderate available water capac- 
ity. Natural fertility is medium. Permeability is mod- 
erately rapid to rapid. Most Pomfret soils were too 
stony for tillage, but many areas have been cleared of 
surface stones and are farmed. Where the stones have 
been piled up along the edge of fields to form stone 
walls, the soil boundary and field boundary in places 
coincide. 

Representative profile of Pomfret loamy fine sand in 
an area of Pomfret very stony loamy fine sand, 8 to 25 
percent slopes, 134 miles northwest of Chelsea village, 
\% mile south of the old road junction, and 300 feet 
southwest of the abandoned county road; 44°0’19” N. 
and 72°28’40” W.: 


O1—2 inches to 1 inch; loose litter of leaves and twigs. 

02—1 inch to 0; decomposed litter. 

A1—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand; dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; very friable; many 
roots; 5 percent coarse fragments; 78 percent mica; 
medium acid; abrupt wavy boundary. 

B2lir—3 to 11 inches; dark brown (7.5YR 3/2) loamy 
sand; weak fine granular structure; very friable; 
common roots; 5 percent coarse fragments; 78 per- 
cent mica; slightly acid; gradual wavy boundary. 

B22—11 to 30 inches; dark reddish brown (BYR 3/2) 
loamy sand; weak fine granular structure; very fri- 
able; common roots; 10 percent coarse fragments; 67 
percent mica; neutral; clear wavy boundary. 

C—80 to 58 inches; dark brown (7.5YR 8/2) loamy sand; 
single grained; dry loose common roots; 15 percent 
coarse fragments; 63 percent mica; neutral; abrupt 
wavy boundary. 

R—58 inches; bedrock. 


Bedrock is at a depth of more than 40 inches but gen- 
erally less than 8 feet. The solum is 18 to 38 inches thick. 
Reaction is medium acid to neutral in the A and B horizons 
and slightly acid to neutral in the C horizon. Coarse frag- 
ments range from less than 5 percent to 20 percent 
throughout the profile, and they may contain carbonates. 
Mica is prominent in all horizons, The B and C horizons 
are dominantly loamy sand but range from loamy fine 
sand to sand and their gravelly analogs. All horizons are 
less than 10 percent clay. 

The A horizon has hue of 5YR to 10YR, value of 2 or a, 
and chroma of 1 or 2. A weak, discontinuous A2 horizon is 
present in some areas, The upper part of the B horizon 
has hue of 5YR to 10YR, value of 3 or 4, and chroma of 2 
to 4, The lower part of the B horizon has hue of 5YR to 
10YR and value and chroma of 2 and 8. The C horizon has 
hue of 5YR to 2.5 YR, value of 2 or 3, and chroma of 2. 

Pomfret soils are near Glover, Woodstock, Tunbridge, 
Vershire, Colrain, Buckland, Cabot, and Peacham soils. 
They are deeper and coarser textured than Glover, Wood- 
stock, Tunbridge, and Vershire soils. Pomfret soils have a 
higher mica content and are coarser textured than Colrain 
soils. They do not have a fragipan, which is characteristic 
of Buckland, Cabot, and Peacham soils; and they are bet- 
ter drained than those soils. 


PoC—Pomfret stony loamy fine sand, 8 to 15 per- 


cent slopes. This sloping soil is on the sides and tops 
of hills and ridges. Areas are irregular in shape and 
are 3 to 50 acres in size. Stones are 30 to 100 feet 
apart. This soil has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer has been mixed by plowing. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, and Colrain soils on ridges 
and areas of Buckland and Cabot soils in depressions 
and along drainageways. Also included are areas of 
nearly level and gently sloping soils, areas of soils 
that have compact glacial till at a depth of less than 
380 inches, and outcrops of bedrock. 

This soil is mainly used for hay and pasture. Some 
areas are used for corn for silage. Areas that are not 
farmed are in woodland or are idle. Surface stones limit 
tillage and harvesting but do not prevent cultivation. 
A management system is needed that conserves soil 
moisture and reduces soil losses. Crops respond well to 
lime and fertilizer. Slope limits this soil for many non- 
farm uses. Runoff is medium. The hazard of water 
erosion is moderate where the soil is cultivated. Ca- 
pability subclass IIIe; woodland suitability subclass 4s. 

PoD—Pomfret stony loamy fine sand, 15 to 25 per- 
cent slopes. This moderately steep soil is on the sides 
and tops of hills and ridges. Areas are irregular in 
shape and are 3 to 60 acres in size. Stones are 30 to 
100 feet apart. This soil has a profile similar to the 
one described as representative of the series, but the 
surface layer has been mixed by plowing. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, and Colrain soils on ridges and 
areas of Buckland and Cabot soils in depressions and 
along drainageways. Also included are areas of soils 
that have compact glacial till at a depth of less than 
30 inches and outcrops of bedrock. 

This soil is mainly used for hay and pasture. Areas 
that are not farmed are idle or are reverting to wood- 
land. Surface stones limit tillage and harvesting but 
do not prevent tillage. A management system is needed 
that conserves moisture and reduces soil losses. Crops 
respond well to lime and fertilizer. Slope limits this soil 
for most nonfarm uses. Runoff is rapid. The hazard of 
water erosion is severe where the soil is cultivated. 
Capability subclass IVe; woodland suitability sub- 
class 4s. 

PsD—Pomfret very stony loamy fine sand, 8 to 25 
percent slopes. This sloping to moderately steep soil 
is on ridges and hills. Areas are irregular in shape and 
are 5 to 200 acres in size. Stones are 5 to 30 feet apart. 
This soil has the profile described as representative of 
the series. 

Included with this soil in mapping are areas of 
Woodstock, Tunbridge, and Colrain soils on ridges and 
Buckland and Cabot soils in depressions and along 
drainageways. Also included are areas that were once 
cleared of surface stones but are no longer farmed.’ 
Areas of soils that have compact glacial till at a depth 
of less than 30 inches and outcrops of bedrock are also 
included. 

Most areas of this soil are in woodland. A few areas 
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have been cleared of trees and are used for unimproved 
pasture, and a few areas are idle. This soil is too stony 
for cultivation. The numerous surface stones prevent 
the use of modern farm machinery. Sound woodland 
management that includes control of erosion on log- 
ging roads is needed. Slope and large stones limit this 
soil for most nonfarm uses. Runoff is slow to medium. 
The hazard of water erosion is moderate to severe 
where there is no plant cover. Capability subclass VIs; 
woodland suitability subclass 4s. 

PtE—Ponfret soils, 25 to 50 percent slopes. These 
steep soils are on ridges and hills. Areas are irregular 
in shape and are 5 to 200 acres in size. Stones are 5 
to 100 feet apart (fig. 11). 

Included with these soils in mapping are steep areas 
of Woodstock, Tunbridge, and Colrain soils. Also in- 
cluded are areas of Buckland soils along drainageways, 
areas of soils that have compact glacial till at a depth 
of less than 30 inches, outcrops of bedrock, and seep 
spots on lower side slopes. 

Most areas of these soils are in woodland. A few 
areas are idle or have been cleared of trees and are 
used for unimproved pasture. These soils are too stony 
and too steep for cultivation. Sound woodland manage- 
ment that includes control of erosion is needed on log- 
ging roads, The steep slopes limit the use of logging 


equipment. Large stones and slope limit these soils for 
most nonfarm uses. Runoff is rapid. The hazard of 
water erosion is severe where there is no plant cover. 
Capability subclass VIIs; woodland suitability sub- 
class 4s. 


Raynham Variant 


Raynham Variant consists of deep, poorly drained, 
level to gently sloping soils on stream terraces. These 
soils formed in silt loam and very fine sandy loam gla- 
ciolacustrine material. 

In a representative profile in a hayfield, the surface 
layer is dark grayish brown silt loam 8 inches thick. 
The upper 7 inches of the subsoil is friable, gray silt 
loam that has distinct mottles, and the lower 10 inches 
is firm, olive gray silt loam that has distinct mottles. 
The underlying material between the depths of 25 and 
86 inches is firm, dark grayish brown silt loam that 
has distinct mottles. Below this to a depth of 68 inches 
are 1/16- to 1/8-inch thick varves of dark olive gray 
silt and olive brown very fine sand. 

Raynham Variant soils have high available water 
capacity. Natural fertility is high. Permeability is slow. 
These soils have a seasonal high water table at or near 
the surface. They are used mainly for farming, 


Figure 11.—Typical landscape and use of steep Pomfret soils, 25 to 50 percent slopes. 
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Representative profile of Raynham Variant silt loam 
in a hayfield, 1 mile south of North Thetford, and 700 
feet west of U.S. Route 5; 43°49’47” N. and 72°11/35” 


Ap—0 to 8 inches; dark grayish brown (2.5Y 4/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; weak fine 
granular structure; friable; many roots; slightly acid; 
abrupt smooth boundary. 

B2lg—8 to 15 inches; gray (5Y 5/1) silt loam; many 
coarse distinct dark grayish brown (2.5Y 4/2) and 
dark yellowish brown (10YR:4/4) mottles; weak thin 
platy structure; friable; few roots; slightly acid; 
clear smooth boundary. 

B22g—15 to 25 inches; olive gray (5Y 5/2) silt loam; 
many coarse distinct olive brown (2.5Y 4/4) and gray 
(N 5/ ) mottles; weak thin platy structure; firm: 
few roots; slightly acid; clear smooth boundary. 

Clg—25 to 36 inches; dark grayish brown (2.5¥ 4/2) silt 
loam; many coarse distinct dark gray (N 4/ ) and 
brown to dark brown (10YR 4/3) mottles; weak thin 
and medium platy structure; firm; very few roots; 
slightly acid; clear smooth boundary. 

C2g—36 to 68 inches; 70 percent dark olive gray (5Y 3/2) 
silt loam and 380 percent olive brown (2.6Y 4/4) very 
fine sand varves 1/16 to % inch thick; weak thin and 
medium platy structure; firm; neutral. 


Bedrock is typically at a depth of more than 5 feet. The 
solum is 16 to 32 inches thick. The A and B horizon ranges 
from medium acid to slightly acid, and the C horizon 
ranges from slightly acid to neutral. Distinct or prom- 
inent mottles are just below the surface layer. Coarse 
fragments are absent or are less than 2 percent in all 
horizons. The B and C horizons are silt loam to very fine 
sand, The C horizon is strongly varved in places. 

The A horizon is dark grayish brown (2.5Y 4/2) or 
very dark brown (10YR 2/2). The B horizon has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 1 or 2, or it 
has neutral hue with value of 4 or 5. The B and C horizons 
have distinct or prominent yellowish red to olive mottles. 
The C horizon has hue of 5Y, value of 4 or 5, and chroma 
of 1 or 2, or it has neutral hue and value of 4 or 5. 

Raynham Variant soils are near Belgrade, Hartland, 
Agawam, Ninigret and Walpole soils. They are wetter 
than Hartland and Belgrade soils. They are finer tex- 
tured and wetter than Agawam and Ninigret soils. They 
are finer textured than Walpole soils. 

Ra—Raynham Variant silt loam. This level to gently 
sloping soil is on stream terraces. Areas are elliptical 
or irregular in shape and are 8 to 30 acres in size. 

Included with this soil in mapping are areas of Bel- 
grade and Ninigret soils on low ridges and areas of 
Walpole soils on level areas and in depressions. Areas 
of very poorly drained very fine sandy loams and silt 
loams, areas that have stones on the surface, and areas 
of shallow muck are also included. 

This soil is used mostly for hay and pasture. A small 
acreage is used for corn for silage. Some areas are in 
woodland or are idle. A seasonal high water table at or 
near the surface and ponded water delay tillage in 
spring and after heavy rain. Crops respond well to a 
good management system that includes application of 
lime and fertilizer and artificial drainage. Wetness, 
permeability, and frost action limit this soil for many 
nonfarm uses. Runoff is slow. The hazard of water ero- 
sion is slight where the soil is cultivated. Capability 
subclass IVw; woodland suitability subclass 4w. 


Rock outcrop 
Ro—Rock outcrop. This unit consists of areas where 


50 to 90 percent of the surface is bare rock or has less 
than 10 inches of soil over bedrock. The bedrock is 
schist, siliceous limestone, or granite. Rock outcrop is 
on the tops and steep sides of hills and ridges. The soil 
ranges from sloping to steep. Vegetation is sparse and 
consists of moss, lichens, and scrubby brush and trees. 

Rock outcrop has no value for farm use. It is poorly 
suited to timber production. It provides poor cover and 
some food for wildlife. Some areas have scenic and 
recreational value. Capability subclass VIIIs; wood- 
land suitability subclass not assigned. 


Saco series 


The Saco series consists of deep, very poorly drained, 
level soils on the flood plains of major streams and their 
tributaries. These soils formed in very fine sandy loam 
and silt loam alluvium. 

In a representative profile in an idle area, the surface 
layer is black mucky silt loam 11 inches thick. Between 
the depths of 11 and 66 inches is dark gray and gray 
silt loam that has dark grayish brown, olive brown, and 
dark yellowish brown mottles. 

Saco soils have high available water capacity. Nat- 
ural fertility is high. Permeability is moderate. The 
water table is at a depth of less than 1 foot most of 
the year. Most areas are flooded for several days each 
year, generally early in spring. Most areas of this soil 
are idle or are in woodland. 

Representative profile of Saco mucky silt loam in the 
town of Bradford, at a point off Depot Street approxi- 
mately 250 feet east of the railroad, and 400 feet north 
of the railroad bridge; 438°59’55” N. and 72°6'58” W.: 


A1—0 to 11 inches; black (10YR 2/1) mucky silt loam; 
gray (10YR 5/1) dry; weak medium granular struc- 
ture; slightly sticky and slightly plastic; many roots; 
slightly acid; abrupt smooth boundary. 

Clg—ll to 15 inches; dark gray (5Y 4/1) silt loam; 
common medium faint dark grayish brown (2.5Y 4/2) 
mottles; massive; slightly sticky and plastic; common 
roots; neutral; clear smooth boundary. 

C2g—-15 to 28 inches; gray (5Y 5/1) silt loam; many 
medium distinct dark yellowish brown (10YR 4/4) 
mottles; massive; slightly sticky and slightly plastic; 
few roots; neutral clear smooth boundary. 

C8g—28 to 35 inches; dark gray (5Y 4/1) silt loam; 
coarse distinct olive brown (2.5Y 4/4) mottles; mas- 
sive; slightly sticky and slightly plastic; very few 
roots; neutral; clear smooth boundary. 

C4g—35 to 66 inches; dark gray (N 4/ ) silt loam; few 
medium distinct olive brown (2.5Y 4/4) mottles; 
massive; slightly sticky and slightly plastic; neutral. 

Bedrock is typically at a depth of more than 5 feet. 
Reaction is slightly acid to neutral throughout the profile. 
The C horizon has faint to distinct mottles. In most places 
the profile is free of coarse fragments, but in some places 
it has a thin horizon that is gravelly. The C horizon is 
silt loam to very fine sandy loam. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 8, 
and chroma of 1 to 3. The C horizon has hue of 10YR to 
5Y, value of 3 to 6, and chroma of 1, or has neutral hue. 
and value of 3 to 6. 

Saco soils are near Hadley, Winooski, and Limerick 
soils. They have a higher water table and grayer colors 
than Hadley soils. Saco soils are wetter and have a darker 
colored surface layer than Winooski and Limerick soils. 


Sa—Saco mucky silt loam. This level soil is in depres- 
sions. Areas are elliptical or irregular in shape and are 
3 to 30 acres in size. 
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Included with this soil in mapping are small areas 
of Limerick soils in convex areas and muck in low 
areas. Also included are areas of soils that have a sur- 
face layer of very fine sandy loam and areas of soils 
that have layers of sand and gravel. 

Most areas of this soil are idle or are in woodland. A 
few areas have been artificially drained and are used 
for hay and pasture. Most areas are flooded in spring 
and after heavy rain. Drainage outlets are difficult to 
locate because the soil surface is at about the same level 
as the water in the nearby stream. Flooding and wet- 
ness limit this soil for most nonfarm uses. This soil pro- 
vides habitat for wetland wildlife. Runoff is slow. The 
hazard of erosion is slight. Capability subclass VIw; 
woodland suitability subclass not assigned. 


Stowe series 


The Stowe series consists of deep, gently sloping to 
steep, stony to very stony, well drained and moderate- 
ly well drained soils that are underlain by a fragipan. 
These soils formed in glacial till derived mainly from 
schistose and granitic rocks. Most areas are on convex 
hillsides and rounded ridgetops where the topography 
is bedrock controlled. 

In a representative profile in a hayfield, the surface 
layer is very dark grayish brown fine sandy loam 8 
inches thick. The subsoil is fine sandy loam 13 inches 
thick; the upper part is dark yellowish brown, and 
the lower part is olive. The firm underlying material, 
to a depth of 60 inches, is olive fine sandy loam. 

Stowe soils have moderate available water capacity. 
Natural fertility is low. Permeability is moderately 
rapid above the fragipan and slow in the fragipan. 
Originally, most areas of Stowe soils were too stony 
for tillage, but many areas have been cleared of stones 
and are farmed. In many of these cleared areas the 
stones and cobbles have been piled along the field boun- 
dary to form a stone wall. The soil boundaries follow 
these stone walls. 

Representative profile of Stowe fine sandy loam in 
an area of Stowe stony fine sandy loam, 8 to 15 per- 
cent slopes, on Braintree Hill, 600 feet northwest of 
the corner at Braintree Center, and 300 feet west of 
the road; 48°58’18” N. and 72°41/12” W.: 

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, olive gray (5Y 5/2) dry; moderate 
medium granular structure; very friable; many roots; 
5 percent coarse fragments; medium acid; abrupt 
smooth boundary. 

B21ir—8 to 14 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine granular structure; very 
friable; many roots; 10 percent coarse fragments; 
medium acid; clear wavy boundary. 

B22—14 to 21 inches; olive (5Y 5/4) fine sandy loam; 
massive; friable; common roots; 10 percent coarse 
fragments; medium acid; clear smooth boundary. 

Cx—21 to 60 inches; olive (5Y 4/8) fine sandy loam; 
eral! firm; 10 percent coarse fragments; medium 
acia, 


Bedrock is typically at a depth of more than 5 feet. 
The thickness of the solum and the depth to the fragipan 
range from 16 to 38 inches. Reaction is strongly acid to 
medium acid in the A and B horizons and strongly acid 


to neutral in the C horizon. The C horizon has mottles in 
places. Coarse fragments range from 5 to 30 percent in 
all horizons. The B and C horizons are dominantly fine 
sandy loam but range to loam and the gravelly analogs. 

The A horizon has hue of 10YR or 2.5Y, value of 3 or 
4, and chroma of 2 to 4. A grayish A2 horizon, 2 to 4 
inches thick, is present in unplowed areas, The upper part 
of the B horizon has hue of 7.5YR to 2.5Y, value of 4 or 
5, and chroma of 4 to 6. The lower part of the B horizon 
has hue of 10YR to 5Y, value of 4 or 5, and chroma of 3 
or 4, The C horizon has hue of 2.5Y and 5Y, value of 
3 to 5, and chroma of 2 or 3. 

Stowe soils are near Woodstock, Glover, Tunbr‘dge, Ver- 
shire, Buckland, and Cabot soils. They are deeper than 
Woodstock, Glover, Tunbridge, and Vershire soils. They 
are better drained than Buckland and Cabot soils. 

SoB—Stowe stony fine sandy loam, 3 to 8 percent 
slopes. This gently sloping soil is on ridgetops. Areas 
are irregular in shape and are 3 to 80 acres in size. 
Surface stones are 30 to 100 feet apart. 

Included with this soil in mapping are areas of Wood- 
stock and Tunbridge soils on ridges and Buckland and 
Cabot soils in depressions and along drainageways. 
Also included are areas of Stowe soils that are level, 
areas of soils that are more than 30 percent coarse 
fragments, and areas of soils that have a surface layer 
of loam. Outcrops of bedrock are also included. 

This soil is mainly used for hay and pasture. A few 
areas are used for corn for silage (fig. 12). Other 
areas are in woodland or are idle. The slowly permeable 
fragipan causes the soil to dry out slowly in spring, 
thereby delaying tillage. Surface stones limit tillage 
and harvesting but do not prevent cultivation. Crops 
grown on this soil respond well to lime and fertilizer. 
Permeability and frost action limit this soil for many 
nonfarm uses. Runoff is slow. The hazard of water 
erosion is slight. Capability subclass IIe; woodland 
suitability subclass 30. 

SoC—Stowe stony fine sandy loam, 8 to 15 percent 
slopes. This sloping soil is on ridges and hills. Areas 
are irregular in shape and are 3 to 30 acres in size. 
Surface stones are 30 to 100 feet apart. This soil has 
the profile described as representative of the series. 

Included with this soil in mapping are areas of 
Woodstock and Tunbridge soils in convex areas and 
Buckland and Cabot soils in depressions and along 
drainageways. Also included are areas of soils that are 
more than 30 percent coarse fragments, and areas of 
soils that have a surface layer of loam. Outcrops of 
bedrock are also included. 

This soil is mainly used for hay and pasture. A few 
areas are used for corn for silage. Other areas are in 
woodland or are idle. Surface water moves off this soil 
faster than it does off the less sloping Stowe soils, so 
tillage is not delayed so long in spring and after heavy 
rain, Surface stones limit tillage and harvesting but 
do not prevent cultivation. Crops grown on this soil re- 
spond well to lime and fertilizer. This soil is limited 
for many nonfarm uses, especially by permeability, 
frost action, and slope. Runoff is medium. The hazard 
of water erosion is moderate where the soil is culti- 
vated. Capability subclass IIIe; woodland suitability 
subclass 30. 

SoD—Stowe stony fine sandy loam, 15 to 25 per- 
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Figure 12.—Corn is harvested for silage from this area of gently sloping Stowe soils. 


cent slopes. This moderately steep soil is on ridges and 
hills. Areas are irregular in shape and are 3 to 50 
acres in size. Surface stones are 30 to 100 feet apart. 

Included with this soil in mapping are areas of 
Woodstock and Tunbridge soils in convex areas and 
Buckland and Cabot soils in small depressions and 
along narrow drainageways. Also included are areas 
of soils that are more than 30 percent coarse frag- 
ments and areas of soils that have a surface layer of 
loam. Outcrops of bedrock are also included. 

This soil is mainly used for hay and pasture. Other 
areas are in woodland or are idle. Surface stones limit 
tillage and harvesting but do not prevent cultivation. 
Modern farm machinery is difficult to operate on the 
steeper slopes. Crops grown on this soil respond well 
to lime and fertilizer. Permeability, frost action, and 
slope limit this soil for most nonfarm uses. Runoff is 
rapid. The hazard of water erosion is high where the 
soil is cultivated. Capability subclass IVe; woodland 
suitability subclass 3r. 

StD—Stowe very stony fine sandy loam, 8 to 25 per- 
cent slopes. This sloping to moderately steep soil is on 
ridges and hills. Areas are irregular in shape and are 
5 to 80 acres in size. Stones are 5 to 30 feet apart. This 
soil has a profile similar to the one described as repre- 


sentative of the series, but the surface layer has not 
been mixed by plowing. 

Included with this soil in mapping are areas of 
Woodstock and Tunbridge soils in convex areas and 
Buckland and Cabot soils in depressions and along 
drainageways. Also included are areas that were once 
cleared of surface stones and are no longer farmed, 
areas of soils that are more than 30 percent coarse 
fragments and areas of soils that have a surface layer 
of loam. Outcrops of bedrock are also included. 

This soil is mostly in woodland. Some areas are idle 
or have been cleared of trees and are used for unim- 
proved pasture. Numerous surface stones prevent culti- 
vation by modern farm machinery. Sound woodland 
management that includes control of erosion on log- 
ging roads is needed. This soil is limited for most non- 
farm uses, especially by permeability, frost action, 
stones, and slope. Runoff is medium to rapid. The haz- 
ard of water erosion is moderate to severe where the 
soil has no plant cover. Capability subclass VIs; wood- 
land suitability subclass 8r. 

SwE—Stowe soils, 25 to 50 percent slopes. These 
steep soils are on ridges and hills. Areas are irregular 
in shape and are 5 to 100 acres in size. Stones are 5 
to 100 feet apart. These soils have a profile similar to 
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the one described as representative of the series, but 
the surface layer has not been mixed by plowing. 

Included with these soils are areas of Woodstock 
and Tunbridge soils. Also included are seep spots on 
the lower slopes, areas of soils that are more than 30 
percent coarse fragments, and outcrops of bedrock. 

These soils are mostly in woodland. They are too 
stony and too steep for the use of modern farm ma- 
chinery. Sound woodland management that includes 
control of erosion on logging roads is needed. The oper- 
ation of logging equipment is hazardous. Permeability, 
frost action, stones, and slope limit these soils for most 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe where the soil has no plant cover. 
cae subclass VIIs; woodland suitability sub- 
class 3r. 


Tunbridge series 


The Tunbridge series consists of gently sloping to 
steep, moderately deep, stony to very stony, well 
drained soils on the sides and tops of hills and ridges 
where the topography is bedrock controlled. These 
soils formed in glacial till derived mainly from siliceous 
limestone and schistose rocks. They are mapped only 
in complexes with the Woodstock soils. 

In a representative profile in a wooded area, the 
surface is covered by a 2-inch-thick layer of forest lit- 
ter. Below the litter the surface layer is very dark 
grayish brown fine sandy loam 7 inches thick. The sub- 
soil is fine sandy loam 22 inches thick; it is dark brown 
in the upper part and very dark grayish brown in the 
lower part. Mica schist bedrock is at a depth of 29 
inches. 

Tunbridge soils have moderately low available water 
capacity. Natural fertility is medium. Permeability is 
moderately rapid. Originally, most areas of Tunbridge 
soils were too stony for tillage, but many areas have 
been cleared of surface stones and are farmed. Where 
the stones have been piled up along the edge of fields 
to form stone walls, the soil boundary and field boun- 
dary in places coincide. 

Representative profile of Tunbridge fine sandy loam 
in an area of Tunbridge-Woodstock-Rock outcrop com- 
plex, 8 to 25 percent slopes, about 2 miles east of Chel- 
sea on Route 113, 1.2 miles northeast of Route 113 and 
800 feet north of a dirt road; 44°0’8” N, 72°23/23” W.: 


O1—2 inches to 1 inch; loose litter of leaves and twigs. 

O2—1 inch to 0; decomposed litter. 

Ap—O to 7 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; many 
roots; 5 percent coarse fragments; strongly acid; 
abrupt smooth boundary. 

B2lir—7 to 14 inches; dark brown (10YR 8/8) fine sandy 
loam; weak fine granular structure; very friable; 
many roots; 5 percent coarse fragments; medium 
acid; gradual wavy boundary. 

B22—14 to 29 inches; very dark grayish brown (2.5Y 3/2) 
fine sandy loam; weak fine granular structure; very 
friable; common roots; 10 percent coarse fragments; 
medium acid; abrupt wavy boundary. 

R—29 inches; mica schist bedrock. 


Bedrock is at a depth of 20 to 40 inches. The solum 


ranges from 20 to 30 inches in thickness, Thickness of the 
solum coincides with the depth to bedrock in places. Re- 
action ranges from strongly acid to neutral throughout 
the profile. The profile is 5 to 30 percent coarse fragments; 
content of coarse fragments is generally higher in the 
lower horizons. The B and C horizons are dominantly fine 
sandy loam but in places are loam. All horizons are less 
than 10 percent clay. 

The A horizon has hue of 10YR or 2.5Y, value of 3, and 
chroma of 2 or 3. A weakly developed A2 horizon is in 
some profiles. The B horizon has hue of. 10YR to 5Y, value 
of 8 or 4, and chroma of 2 to 4. This horizon is commonly 
browner in the upper part than in the lower part. The C 
horizon, where present, has hue of 2.5Y and 5Y, value of 
3 or 4, and chroma of 2. 

Tunbridge soils are near Glover, Woodstock, Vershire, 
Colrain, Pomfret, Buckland, Cabot, and Peacham soils. 
Tunbridge soils are deeper than Glover and Woodstock 
soils, They are coarser textured than Vershire soils. Tun- 
bridge soils are not so deep as Colrain and Pomfret soils. 
They have no fragipan, which Buckland, Cabot, and 
Peacham soils do have, and they are better drained than 
those soils. 

ThB—Tunbridge-W oodstock rocky fine sandy loams, 
3 to 8 percent slopes. This complex is about 45 percent 
Tunbridge soils and 40 percent Woodstock soils. These 
gently sloping soils are on the tops of hills and ridges. 
Areas are irregular in shape and are 3 to 70 acres in 
size. The surface layer is generally fine sandy loam, 
but in some places it is loam. Stones are 30 to 100 feet 
apart, and bedrock exposures are 100 to 300 feet apart. 
The soils in this mapping unit form such an intricate 
pattern that it is not practical to map them separately 
at the scale of the soil map. 

The Tunbridge and Woodstock soils have profiles 
similar to the ones described as representative of their 
respective series, but the surface layer has been mixed 
by plowing. 

Included with these soils in mapping are areas of 
Glover, Vershire, Colrain, and Pomfret soils on ridges 
and Buckland and Cabot soils in depressions and along 
drainageways. Also included are small areas of rock 
outcrop, wet spots, and areas of soils that are more 
than 80 percent coarse fragments. These included 
areas make up about 15 percent of this complex. 

These soils are used mainly for hay and pasture. 
A small acreage is in corn for silage. Areas that are 
not being farmed are in woodland or are idle. The sur- 
face stones and rock outcrop limit tillage and harvest- 
ing but do not prevent cultivation. Crops respond well 
to a management system that includes application of 
lime and fertilizer and conservation of moisture. Depth 
to bedrock limits these soils for most nonfarm uses. 
Runoff is medium. The hazard of water erosion is 
slight. Capability subclass IIe; Tunbridge soils in 
woodland suitability subclass 30, and Woodstock soils 
in woodland suitability subclass 4d. 

TbhC—Tunbridge-Woodstock rocky fine sandy loams, 
8 to 15 percent slopes. This complex is about 45 per- 
cent Tunbridge soils and 85 percent Woodstock soils. 
These sloping soils are on hills and ridges. Areas are 
irregular in shape and are 8 to 100 acres in size. The 
surface layer is generally fine sandy loam, but in some 
places it is loam. Stones are 30 to 100 feet apart, and 
bedrock exposures are 100 to 300 feet apart. The soils 
in this complex form such an intricate pattern that it 
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is not practical to map them separately at the scale of 
the soil map. 

The Tunbridge and Woodstock soils have profiles sim- 
ilar to the ones described as representative for their 
respective series, but the surface layer has been mixed 
by plowing. 

Included with these soils in mapping are areas of 
Glover, Vershire, Colrain, and Pomfret soils on ridges 
and Buckland and Cabot soils in depressions and along 
drainageways. Also included are small areas of rock 
outcrop, wet spots, and areas of soils that are more 
than 30 percent coarse fragments. These included areas 
make up about 20 percent of this complex. 

These soils are used mainly for hay and pasture. A 
small acreage is in corn for silage. Areas that are not 
farmed are in woodland or are idle. The surface stones 
and. rock outcrops hinder tillage and harvesting but 
do not prevent cultivation. Crops respond well to a 
management system that includes application of lime 
and fertilizer, conservation of moisture, and practices 
that reduce soil losses. Depth to bedrock and slope lim- 
it these soils for most nonfarm uses. Runoff is medi- 
um. The hazard of water erosion is moderate where the 
soils are cultivated. Capability subclass IIe; Tun- 
bridge soils in woodland suitability subclass 30, and 
Woodstock soils in woodland suitability subclass 4d. 

TbD—Tunbridge-Woodstock rocky fine sandy loama, 
15 to 25 percent slopes. This complex is about 45 per- 
cent Tunbridge soils and 35 percent Woodstock soils. 
These moderately steep soils are on hills and ridges. 
Areas are irregular in shape and are 3 to 100 acres in 
size. The surface layer is generally fine sandy loam, but 
in some places it is loam. Stones are 30 to 100 feet 
apart, and bedrock exposures are 100 to 300 feet apart. 
The soils in this complex form such an intricate pattern 
that it is not practical to map them separately at the 
scale of the soil map. 

The Tunbridge and Woodstock soils have profiles 
similar to the ones described as representative of their 
series, but the surface layer has been mixed by plowing. 

Included with these soils in mapping are areas of 
Glover, Vershire, Colrain, and Pomfret soils on ridges 
and Buckland and Cabot soils in depressions and along 
narrow drainageways. Also included are small areas 
of rock outcrop, wet spots, areas of soils that are more 
than 30 percent coarse fragments, and seep spots on 
lower side slopes. These included areas make up about 
20 percent of this complex. 

Most areas of these soils are used for hay and pas- 
ture. The remaining areas are in woodland or are idle. 
The surface stones, rock outcrop, and slope hinder till- 
age and harvesting but do not prevent cultivation. 
Crops respond well to a management system that in- 
cludes application of lime and fertilizer, conservation 
of moisture, and practices that reduce soil losses. Depth 
to bedrock and slope limit these soils for most nonfarm 
uses. Runoff is rapid. The hazard of water erosion is 
severe where these soils are cultivated. Capability sub- 
class IVe; Tunbridge soils in woodland suitability sub- 
class 3r, and Woodstock soils in woodland suitability 
subclass 4d. 


TrD—Tunbridge-Woodstock-Rock outcrop complex, 
8 to 25 percent slopes. This complex is about 45 percent 
Tunbridge soils, 835 percent Woodstock soils, and 10 
percent Rock outcrop. These sloping to moderately 
steep soils and Rock outcrop are on hills and ridges. 
Areas are irregular in shape and are 5 to 300 acres in 
size. Stones are 5 to 100 feet apart, and bedrock expo- 
sures are 30 to 100 feet apart. The soils in this com- 
plex form such an intricate pattern that it is not prac- 
tical to map them separately at the scale of the soil 
map. 

The Tunbridge and Woodstock soils have the pro- 
files described as representative of their respective 
series, 

Included with these soils in mapping are areas of 
Glover, Vershire, Colrain, and Pomfret soils on ridges 
and Buckland and Cabot soils in depressions and along 
drainageways. Also included are small bogs, seep spots 
on lower slopes, areas that were once cleared of surface 
stones and are presently in woodland or are idle, and 
areas of soils underlain by granite bedrock. Included 
areas make up about 10 percent of this complex. 

Most areas of these soils are in woodland. A few 
areas have been cleared of trees and are used for un- 
improved pasture or are idle. The numerous surface 
stones and common rock outcrops prevent the use of 
modern farm machinery. Sound woodland management 
that includes control of erosion on logging roads is 
needed. Depth to bedrock, rock outcrops, stones, and 
slope limit these soils for most nonfarm uses. Runoff is 
medium to rapid. The hazard of water erosion is mod- 
erate to severe where the soils have no plant cover. 
Capability subclass VIs; Tunbridge soils in woodland 
suitability subclass 8r, and Woodstock soils in wood- 
land suitability subclass 4d. 

TwE—Tunbridge-Woodstock complex, 25 to 50 per- 
cent slopes. This complex is about 45 percent Tunbridge 
soils and 45 percent Woodstock soils. These steep soils 
are on hills and ridges. Areas are long and narrow or 
irregular in shape and are 5 to 800 acres in size. Stones 
are 5 to 100 feet apart, and bedrock exposures are 30 to 
100 feet apart. The soils in this complex form such an 
intricate pattern that it is not practical to map them 
separately at scale of the soil map. 

Included with these soils in mapping are areas of 
Glover, Vershire, Colrain, and Pomfret soils. Also in- 
cluded are areas of rock outcrop on ridgetops, seep 
spots on lower slopes, and areas of soils that are under- 
lain by granite bedrock. Included areas make up about 
10 percent of this complex. 

Most areas of these soils are in woodland. Some have 
been cleared of trees and are used for unimproved 
pasture or are idle. The steep slopes, numerous surface 
stones, and closely spaced rock outcrop prevent the use 
of modern farm machinery. Sound woodland manage- 
ment that includes control of erosion on logging roads 
ig needed. The steep slopes limit the use of logging 
equipment. Steep slopes, depth to bedrock, rock out- 
crop, and stones limit these soils for most nonfarm 
uses. Runoff is rapid. The hazard of water erosion is 
severe where the soils have no plant cover. Capability 
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subclass VIIs; Tunbridge soils in woodland suitability 
subclass 3r, and Woodstock soils in woodland suitabil- 
ity subclass 4d. 


Vershire series 


The Vershire series consists of gently sloping to 
steep, moderately deep, stony to very stony, well 
drained soils on the sides and tops of hills and ridges 
where the topography is bedrock controlled. These 
soils formed in glacial till derived from limestone, 
schist, and shale (fig. 13). They are mapped only in 
complexes with Glover soils. 

In a representative profile in a wooded area, the sur- 
face is covered by a 2-inch-thick layer of forest litter. 
Below the litter is 2 inches of black loam over 4 inches 
of dark gray loam. The subsoil is very dark grayish 
brown; the upper 7 inches is loam, and the lower 17 
inches is gravelly loam. Schistose bedrock is at a depth 
of 30 inches. 

Vershire soils have moderately low available water 
capacity. Natural fertility is high. Permeability is 
moderate. Originally, most areas of these soils were 
too stony for tillage, but many areas have been cleared 
of surface stones and are being farmed. Where the 
stones have been piled along the edge of fields to form 


Figure 13.—Profile of Vershire soil that has mica schist. at a depth 
of about 27 inches. 


stone walls, the soil boundary and field boundary in 
places coincide. 

Representative profile of Vershire loam in an area 
of Vershire-Glover-Rock outcrop complex, 8 to 25 per- 
cent slopes, in the town of Randolph, 114 miles north 
of Route 66, and 200 feet east of Hebard Hill Road; 
43°57'38” N. and 72°°7'50” W.: 


O—2 inches to 0; loose litter of leaves and twigs. — 

Al—0 to 2 inches; black (10YR 2/1) loam, dark gray 
10YR 4/1) dry; moderate fine granular structure; 
very friable; many roots; 10 percent coarse frag- 
ments; medium acid; abrupt wavy boundary. 

A2—2 to 6 inches; dark gray (10YR 4/1) loam; weak 
fine granular structure; very friable; many roots; 
10 percent coarse fragments; medium acid; abrupt 
broken boundary. 

B2lir—6 to 13 inches; very dark grayish brown (2.5Y 
3/2) loam; weak fine granular structure; very fri- 
‘able; many roots; 10 percent coarse fragments; me- 
dium acid; gradual smooth boundary. 

B22—13 to 30 inches; very dark grayish brown (2.5Y 3/2) 
gravelly loam; weak fine subangular blocky struc- 
ture; friable; common roots; 20 percent coarse frag- 
ments; medium acid; abrupt wavy boundary. 

R—30 inches; schistose bedrock. 


Bedrock is at a depth of 20 to 40 inches. The solum is 
16 to 32 inches thick. Thickness of the solum coincides 
with the depth to bedrock in places. Reaction ranges from 
strongly acid to slightly acid in the A horizon and from 
medium acid to neutral in the B horizon. Content of coarse 
fragments throughout the soil ranges from 5 to 30 per- 
cent. The B and C horizons are loam to silt loam or the 
gravelly analogs. Clay content is less than 18 percent in 
all horizons. In some places a compact layer is between 
the solum and the bedrock. 

The A horizon has hue of 10YR to 5Y, value of 2 or 3, 
and chroma of 1 or 2. In some places an A2 horizon 1 to 
4 inches thick is present. The B horizon has hue of 10YR 
to 5Y, and value and chroma of 2 to 4. Where present, 
the C horizon is dominantly olive gray (5Y 4/2). 

Vershire soils are near Glover, Woodstock, Tunbridge, 
Colrain, Pomfret, Buckland, Cabot, and Peacham soils. 
They are deeper than Glover and Woodstock soils and 
have finer texture than Tunbridge soils. Vershire soils are 
not so deep and have finer texture than Colrain and Pom- 
fret soils, They have no fragipan, which Buckland, Cabot, 
and’ Peacham soils do have, and they are better drained 
than those soils. 


VeB—Vershire-Glover rocky loams, 3 to 8 percent 
slopes. This complex is about 55 percent Vershire soils 
and 30 percent Glover soils. These gently sloping soils 
are on the tops of hills and ridges. Areas are irregular 
in shape and are 3 to 60 acres in size. The surface lay- 
er is generally loam, but in some places it is silt loam 
or very fine sandy loam. Stones are 30 to 100 feet 
apart, and bedrock exposures are 100 to 300 feet apart. 
The soils in this mapping unit form such an intricate 
pattern that it is not practical to map them separately 
at the scale of the soil map. 

The Vershire soil has a profile similar to the one 
described as representative of the Vershire series, but 
the surface layer has been mixed by plowing. 

Included with these soils in mapping are areas of 
Woodstock, Tunbridge, Colrain, and Pomfret soils in 
convex areas and Buckland and Cabot soils in the de- 
pressions and along drainageways. Also included are 
small areas of rock outcrop and areas of soils that are 
more than 30 percent coarse fragments. These included 
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areas make up about 15 percent of this complex. 

These soils are mainly used for hay, pasture, and 
corn for silage (fig. 14). Areas that are not farmed 
are in woodland or are idle. The surface stones and 
rock outcrop limit tillage and harvesting but do not 
prevent cultivation. Crops respond well to a manage- 
ment system that includes application of lime and fer- 
tilizer, and conservation of moisture. Depth to bedrock 
limits these soils for most nonfarm uses, Runoff is me- 
dium. The hazard of water erosion is slight. Capability 
subclass Ile; Vershire soils in woodland suitability sub- 
class 30, and Glover soils in woodland suitability sub- 
class 4d. 

VeC—Vershire-Glover rocky loams, 8 to 15 percent 
slopes. This complex is about 50 percent Vershire soils 
and 30 percent Glover soils. These sloping soils are on 
hills and ridges. Areas are irregular in shape and are 
8 to 100 acres in size. The surface layer is generally 
loam, but in some places it is silt loam or very fine 
sandy loam. Stones are 30 to 100 feet apart, and bed- 
rock exposures are 100 to 300 feet apart. The soils in 
this mapping unit form such an intricate pattern that 
it is not practical to map them separately at the scale 
of the soil map. 

The Vershire soil has a profile similar to the one 
described as representative of the Vershire series, but 


the surface layer has been mixed by plowing. The Glov- 
er soil has the profile described as representative of the 
Glover series. 

Included with these soils in mapping are areas of 
Woodstock, Tunbridge, Colrain, and Pomfret soils in 
convex areas and Buckland and Cabot soils in depres- 
sions and along drainageways. Also included are small 
areas of rock outcrop and areas of soils that are more 
than 30 percent coarse fragments. These included areas 
make up about 20 percent of this complex. 

These soils are mainly used for hay and pasture. A 
few areas are used for corn for silage. Areas that are 
not farmed are in woodland or are idle. The surface 
stones and rock outcrop limit tillage and harvesting 
but do not prevent cultivation. Crops respond well to 
a management system that includes application of lime 
and fertilizer, conservation of moisture, and practices 
that reduce soil losses. Depth to bedrock and slope 
limit these soils for most nonfarm uses. Runoff is me- 
dium. The hazard of water erosion is moderate where 
the soil is cultivated. Capability subclass IIIe; Vershire 
soils in woodland suitability subclass 30, and Glover 
soils in woodland suitability subclass 4d. 

VeD—Vershire-Glover rocky loams, 15 to 25 percent 
slopes. This complex is about 50 percent Vershire soils 
and about 30 percent Glover soils. These moderately 


Figure 14.—Alfalfa on Vershire-Glover rocky loams, 3 to 8 percent slopes. 
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steep soils are on hills and ridges. Areas are irregular 
in shape and are 3 to 100 acres in size. The surface 
layer is generally loam, but in some places it is silt 
loam or very fine sandy loam. Stones are 30 to 100 feet 
apart, and bedrock exposures are 100 to 300 feet apart. 
The soils in this mapping unit form such an intricate 
pattern that it is not practical to map them separately 
at the scale of the soil map. 

The Vershire soil has a profile similar to the one de- 
scribed as representative of the Vershire series, but 
the surface layer has been mixed by plowing. 

Included with these soils in mapping are areas of 
Woodstock, Tunbridge, Colrain, and Pomfret soils on 
the sides and tops of hills and ridges and Buckland 
and Cabot soils in the small depressions and along 
narrow drainageways. Also included are rock outcrops, 
areas of soils that are more than 30 percent coarse 
fragments, and seep spots on the lower side slopes. 
These included areas make up about 20 percent of this 
complex, 

These soils are mainly used for hay and pasture. The 
remaining areas are in woodland or are idle. The sur- 
face stones, rock outcrop, and slope limit tillage and 
harvesting but do not prevent cultivation. Crops re- 
spond well to a management system that includes ap- 
plication of lime and fertilizer, conservation of mois- 
ture and practices that reduce soil losses. Depth to bed- 
rock and slope limit these soils for most nonfarm uses. 
Runoff is rapid. The hazard of water erosion is severe 
where the soil is cultivated. Capability subclass IVe; 
Vershire soils in woodland suitability subclass 3r, and 
Glover soils in woodland suitability subclass 4d. 

VgD—Vershire-Glover-Rock outcrop complex, 8 to 
25 percent slopes. This complex is about 45 percent 
Vershire soils, 85 percent Glover soils, and 10 percent 
Rock outcrop. These sloping to moderately steep soils 
and Rock outcrop are on ridges and hills, Areas are ir- 
regular in shape and are 5 to 300 acres in size. The sur- 
face layer is silt loam, loam, or very fine sandy loam. 
Stones are 5 to 100 feet apart and bedrock exposures 
are 30 to 100 feet apart. The soils in this mapping unit 
form such an intricate pattern that it is not practical 
to map them separately at the scale of the soil map. 

The Vershire soil has the profile described as repre- 
sentative of the Vershire series. The Glover soil has a 
profile similar to the one described as representative of 
the Glover series, but the surface layer has not been 
mixed by plowing. 

Included with these soils in mapping are areas of 
Woodstock, Tunbridge, Colrain, and Pomfret soils in 
convex areas and Buckland and Cabot soils in depres- 
sions and along drainageways. Also included are small 
bogs, seep spots on lower side slopes, and areas that 
were once cleared of surface stones and are presently 
in woodland. These included areas make up about 10 
percent of this complex. 

Most areas of these soils are in woodland. Some areas 
are idle or have been cleared of trees and are used for 
unimproved pasture (fig. 15). Numerous surface 
stones and closely spaced rock outcrop prevent the use 
of modern farm machinery. Sound woodland manage- 


ment that includes controlling erosion on logging roads 
is needed. Depth to rock, rock outcrop, stones, and 
slope limit these soils for most nonfarm uses. Runoff 
is medium to rapid. The hazard of water erosion is 
moderate to severe where there is no plant cover. Capa- 
bility subclass VIs; Vershire soils in woodland suit- 
ability subclass 3r, and Glover soils in woodland suita- 
bility subclass 4d. 

VhE—Vershire-Glover complex, 25 to 50 percent 
slopes. This complex is about 45 percent Vershire soils 
and 40 percent Glover soils. These steep soils are on 
hills and ridges. Areas are long, narrow, and irregular 
in shape and are 5 to 300 acres in size. Stones are 5 to 
100 feet apart, and bedrock exposures are 30 to 100 
feet apart. The surface layer is silt loam, loam, or very 
fine sandy loam. The soils in this mapping unit form 
such an intricate pattern that it is not practical to 
map them separately at the scale of the soil map. 

Included with these soils in mapping are areas of 
Woodstock, Tunbridge, Colrain and Pomfret soils, Also 
included are rock outcrops on ridge tops and seep spots 
on lower slopes. These included areas make up 15 per- 
cent of the complex. 

Most areas of these soils are in woodland. Some 
areas are idle or have been cleared of trees and are 
used for unimproved pasture. Steep slopes, numerous 
surface stones, and closely spaced rock outcrop pre- 
vent the use of modern farm machinery. Steep slopes 
prevent the use of logging equipment. Sound wood- 
land management that includes control of erosion on 
logging roads is needed. Steep slopes, depth to bed- 
rock, rock outcrop, and stones limit these soils for most 
nonfarm uses. Runoff is rapid. The hazard of water 
erosion is severe where there is no plant cover. Ca- 
pability subclass VIIs; Vershire soils in woodland suit- 
ability subclass 8r, and Glover soils in woodland suita- 
bility subclass 4d. 


Walpole series 


The Walpole series consists of level to gently sloping, 
deep, poorly drained soils on stream terraces. These 
soils formed in stratified outwash sand and gravel de- 
rived mainly from granite, quartz, gneiss, and schist. 

In a representative profile in a wooded area, a 2-inch- 
thick layer of leaves, needles, and twigs is on the sur- 
face. The surface layer is black fine sandy loam 7 inches 
thick. The subsoil is 12 inches thick and has distinct 
moitles; the upper part is dark grayish brown fine 
sandy loam, and the lower part is grayish brown sandy 
loam. The underlying material to a depth of 60 inches 
is olive brown coarse sand that has distinct mottles. 

Walpole soils have moderate available water capac- 
ity. Natural fertility is low. Permeability is moderately 
rapid in the upper 2 feet and is rapid below a depth 
of 2 feet. These soils have a seasonal high water table 
at or near the surface, 

Representative profile of Walpole fine sandy loam in 
a wooded area, at a point approximately 214 miles 
north of Lake Fairlee 600 feet east of road and 300 feet 
east of Middle Brook; 43°55’82”N. and 72°13’51’W. : 
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Figure 15. 


O1—2 inches to 1 inch; fresh litter leaves, needles, and 
twigs. 

0O2—1 inch to 0; decomposed litter. 

Al—0 to 7 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine granular struc- 
ture; very friable; many roots; 5 percent coarse frag- 
ments; very strongly acid; abrupt smooth boundary. 

B21—7 to 11 inches; dark grayish brown (2.5Y 4/2) 
fine sandy loam; common fine distinct dark yellowish 
brown (10YR 4/4) and few distinct olive (5Y 4/4) 
mottles; weak fine granular structure; very friable; 
common roots; 10 percent coarse fragments; strongly 
acid; abrupt wavy boundary. 

B22—-11 to 19 inches; grayish brown (2.5Y 5/2) sandy 
loam; many coarse distinct dark yellowish brown 
(10YR 4/4) and common coarse distinct gray to light 
gray (BY 6/1) mottles; single grained; loose; few 
roots; 15 percent coarse fragments; strongly acid; 
clear smooth boundary. 

JIC—19 to 60 inches; olive brown (2.5Y 4/4) coarse sand; 
few coarse distinct olive (5Y 5/4) mottles; single 
grained; loose; 15 percent coarse fragments; strongly 
acid. 


Bedrock is at a depth of more than 5 feet. Depth to the 
coarse textured C horizon is 18 to 28 inches. Reaction 
throughout the profile is very strongly acid to strongly 
acid unless it has been changed by liming. Distinct or 
prominent mottles are just below the A horizon. The pro- 
file is generally less than 25 percent coarse fragments 
but the C horizon contains as much as 40 percent gravel. 
The B horizon is sandy loam to fine sandy loam and the 


Unimproved pasture on Vershire-Glover-Rock outcrop complex, 8 to 25 percent slopes. 


gravelly analogs. The C horizon ranges from loamy sand 
to gravelly coarse sand. 

The A horizon ranges from black (10YR 2/1) to very 
dark grayish brown (10YR 3/2). The B horizon has hue 
of 2.5Y and 5Y, value of 4 or 5, and chroma of 2 or less. 
The C horizon has hue of 10YR or 2.5Y, value of 4 to 6, 
and chroma of 3 or 4. 

Walpole soils are near Hartland, Windsor, Agawam, 
Merrimac, Ninigret, and Raynham Variant soils. They are 
more sandy throughout the profile and are wetter than 
the Hartland soils. They are the wetter associate of Wind- 
sor, Agawam, Merrimac, and Ninigret soils. Walpole soils 
are not so fine textured as Raynham Variant soils. 

Wa—Walpole fine sandy loam. This level to gently 
sloping soil is on stream terraces. Areas are long and 
narrow or irregular in shape and are 3 to 20 acres in 
size. This soil has the profile described as representa- 
tive of the series. ae, 

Included with this soil in mapping are areas of Nini- 
gret soils on low ridges and Raynham soils in level 
areas and in depressions. Areas of very poorly drained 
sandy and gravelly soils, areas of soils that are silt 
loam overlying sand, and areas of shallow muck are 
also included. . : : 

Most areas of this soil are in woodland or are idle. 
A few areas are used for hay, pasture, and corn for 
silage. A seasonal high water table at or near the sur- 
face and depressions that are ponded delay tillage in 


42 SOIL SURVEY 


spring and after heavy rain. Crops respond well to a 
management system that includes application of lime 
and fertilizer and artificial drainage. Sound woodland 
management that includes not working these areas dur- 
ing wet periods is needed. Wetness and frost action 
limit this soil for most nonfarm uses, Runoff is slow. 
The hazard of water erosion is slight. Capability sub- 
class IIIw; woodland suitability subclass 4w. 


Windsor series 


The Windsor series consists of level to steep, deep, 
excessively drained, sandy soils on stream terraces. 
These soils formed in water-deposited sand more than 
4 feet deep. In most places the sand is underlain by 
stratified sand and gravel. 

In a representative profile in a cultivated, idle field 
(fig. 16), the surface layer is dark yellowish brown 
loamy fine sand 7 inches thick. The subsoil is about 22 
inches thick; the upper part is strong brown and dark 
yellowish brown loamy fine sand, and the lower part 
is light olive brown fine sand. The underlying material 
to a depth of 60 inches is olive fine sand. 


Figure 16.—Profile of a Windsor loamy fine sand. 


Windsor soils have low available water capacity. 
Natural fertility is low. Permeability is rapid. These 
soils are used for hay, pasture, and corn for silage. 
Some areas are idle or are in woodland. The underly- 
ing material is a good source of sand. 

Representative profile of Windsor loamy fine sand, 
0 to 8 percent slopes, once heavily limed, in an idle 
field in the town of Randolph, 3 miles south of Route 66, 
and 200 feet west of the Stock Farm Road. 44°53’45” 
N. and 72°38'14’W.: 


Ap—0 to 7 inches; dark yellowish brown (10YR 3/4) 
loamy fine sand; weak fine granular structure; very 
friable; many roots; slightly acid; abrupt smooth 
boundary. 

B21—-7 to 10 inches; strong brown (7.5YR 5/6) loamy 
fine sand; weak fine granular structure; very friable; 
common roots; slightly acid; clear wavy boundary, 

B22—10 to 22 inches; dark yellowish brown (10YR 4/4) 
loamy fine sand; weak fine granular structure; very 
friable; few roots; 1 percent coarse fragments; 
slightly acid; clear smooth boundary. 

B3—~22 to 29 inches; light olive brown (2.5Y 5/6) fine 
sand; weak fine granular structure; very friable; 1 
percent coarse fragments; neutral; clear smooth 
boundary. 

C—29 to 60 inches; olive (5Y 5/3) fine sand; single 
grained; loose; very friable; neutral. 


Bedrock is typically at a depth of more than 5 feet. The 
solum is 20 to 82 inches thick. Reaction is strongly acid 
to neutral throughout the profile. The profile is generally 
free of coarse fragments but has as much as 10 percent in 
places. The A and B horizons are mainly loamy fine sand. 
or loamy sand, but they range to fine sand. The C horizon 
is medium or fine sand. 

The A horizon has hue of 10YR, a value of 3, and 
chroma of 2 to 4, An A2 horizon, 2 to 4 inches thick, is 
present in unplowed areas. The B21 horizon has hue of 
7.5YR to 2.5Y, value of 4 or 5, and chroma of*4 to 6. The 
B22 horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 2 to 6. The C horizon has hue of 2.5Y or BY, 
value of 5 or 6, and chroma of 2 to 4. 

Windsor soils are near Hartland, Agawam, Merrimac, 
Ninigret, and Walpole soils. They have coarser sand 
throughout the profile than Hartland soils and have 
coarser sand in the upper part of the profile than Agawam 
soils. Windsor soils have a lower content of gravel in the 
underlying material than Merrimac soils and are better 
drained than Ninigret and Walpole soils. 

WnB—Windsor loamy fine sand, 0 to 8 percent 
slopes. This level to gently sloping soil is on stream 
terraces. Areas are irregular in shape and are 8 to 40 
acres in size. This soil has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Agawam, Merrimac, Hartland, Ninigret, and Wal- 
pole soils. Also included are a few small areas that have 
stones on the surface. 

This soil is mainly used for hay, pasture, and corn 
for silage. A few areas are idle or are in woodland. 
Many villages are on this soil. Sand and gravel pits 
are common. Crops respond well to a management 
system that includes application of lime and fertilizer, 
conservation of moisture, and reduction of soil losses. 
This soil has few limitations for most nonfarm uses. 
Runoff is slow. This soil is subject to soil blowing in 
areas that have no plant cover. The hazard of water 
erosion is slight. Capability subclass IIIs; woodland 
suitability subclass 5s. 
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WnD—Windsor loamy fine sand, 8 to 25 percent 
slopes. This sloping to moderately steep soil is on dis- 
sected stream terraces. Areas are long and narrow or 
irregular in shape and are 8 to 40 acres in size. 

Included with this soil in mapping are small areas of 
Agawam, Hartland, Merrimac, and Ninigret soils. Also 
included are areas of soils that have been severely erod- 
ed by wind and areas that have stones on the surface. 

This soil is mainly used for hay and pasture. A few 
areas are used for corn for silage. Many areas are in 
woodland or are idle. Sand and gravel pits are common. 
Crops respond well to a management system that in- 
cludes application of lime and fertilizer, conserves 
moisture, and reduces soil losses, Slope, sandy texture, 
and droughtiness limit this soil for many nonfarm uses. 
Runoff is medium. This soil is subject to soil blowing 
in areas that have no plant cover. The hazard of water 
erosion is moderate to severe where the soil is culti- 
vated. Capability subclass VIs; woodland suitability 
subclass 5s. 

WnE—Windsor loamy fine sand, 25 to 50 percent 
slopes. This steep soil is on terrace breaks and strong- 
ly dissected terraces. Areas are long and narrow or 
irregular in shape and are 8 to 50 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer has 
not been mixed by plowing. 

Included with this soil in mapping are small areas 
of Agawam, Merrimac, and Hartland soils. Also in- 
cluded are areas of soils that have been severely eroded 
by wind or water and areas that have stones on the 
surface. In places seep spots are present on the lower 
part of the side slopes. 

Most areas of this soil are in woodland. A few areas 
are idle or are used for unimproved pasture. Sand and 
gravel pits are common. This soil is too steep for the 
use of modern farm machinery and logging equipment. 
Sound woodland management that includes controlling 
erosion on logging roads is needed. Slope limits this 
soil for most nonfarm uses. Runoff is rapid. This soil 
is subject to soil blowing and severe water erosion in 
areas that have no plant cover. Capability subclass 
VIIs; woodland suitability subclass 5s. 


Winooski series 


The Winooski series consists of level, deep, mod- 
erately well drained soils on flood plains of major 
streams and their tributaries. These soils formed in 
very fine sandy loam and silt loam alluvium. 

In a representative profile in a hayfield, the surface 
layer is very dark grayish brown very fine sandy loam 
8 inches thick. The underlying material between the 
depths of 8 and 17 inches is about equal parts of very 
dark grayish brown and olive very fine sandy loam. 
Between 17 and 60 inches it is dominantly very dark 
grayish brown very fine sandy loam that has distinct 
dark yellowish brown mottles. 

Winooski soils have high available water capacity. 
Natural fertility is high. Permeability is moderate. A 
seasonal high water table is at a depth of 114 to 2% 


feet in spring and during wet periods, Frequency of 
flooding varies from 1 time to 3 times a year to once 
in 10 years or more. 

Representative profile of Winooski very fine sandy 
loam in the town of Thetford, 150 feet south of the 
West Fairlee town line, and 200 feet east of the Om- 
pompanoosuc River; 48°53’42’N,. and 72°15/30’W.: 


Ap—0 to 8 inches; very dark grayish brown (2.5Y 3/2) 
very fine sandy loam, light brownish gray (2.5Y 6/2) 
dry; weak fine granular structure; very friable; 
many roots; slightly acid; abrupt smooth boundary. 

C1—8 to 17 inches; about equal parts of very dark grayish 
brown (10YR 3/2) and olive (5Y 4/8) very fine sandy 
loam; weak fine granular structure; very friable; 
common roots; slightly acid; clear smooth boundary. 

C2—17 to 38 inches; very dark grayish brown (2.5Y 3/2) 
very fine sandy loam; common fine distinct dark yel- 
lowish brown (10YR 4/4) mottles; weak fine gran- 
ular structure; very friable; few roots; slightly acid; 
abrupt smooth boundary. 

IIC3—38 to 42 inches; olive (5Y 4/3) fine sand; single 
grained; loose; neutral; abrupt smooth boundary. 
IlIC4—-42 to 60 inches; very dark grayish brown (2.5Y 
8/2) very fine sandy loam; common fine distinct dark 
yellowish brown (10YR 4/4) mottles; massive; very 

friable; neutral. 


Bedrock is typically at a depth of more than 5 feet. 
Distinct or prominent mottles are 15 to 24 inches thick. 
Reaction ranges from medium acid to neutral throughout 
the soil. Coarse fragments are generally absent but some 
profiles contain as much as 5 percent. The C horizon is 
dominantly very fine sandy loam but ranges to fine sand 
and silt loam. The lower horizons have thin strata of 
loamy sand or gravelly sand in places. Clay content is 
less than 18 percent in all horizons. 

The A horizon has hue of 10YR to 5Y, value of 3 or 4, 
and chroma of 2. The C horizon has hue of 10YR to 5Y, 
value of 3 to 5, and chroma of 2 or 3. 

Winooski soils are near Hadley, Limerick, and Saco 
soils. They have mottles above a depth of 24 inches which 
Hadley soils do not have. Winooski soils do not have the 
mottled gray colors in the upper 12 inches that are char- 
acteristic of Limerick soils. They do not have so dark a 
surface layer and are not so wet as Saco soils. 

Wo—Winooski very fine sandy loam. This level soil 
is in areas that are irregular in shape and are 3 to 50 
acres in size, These areas are generally 4 to 5 times as 
long as they are wide. 

Included with this soil in mapping are small areas 
of Hadley soils in convex areas and Limerick soils in 
depressions, Also included are areas of soils that are 
underlain by sand and gravel, areas of soils that have 
recent deposits of sand, gravel, and cobbles on the sur- 
face, and some small areas of soils that are fine sandy 
loam and loamy fine sand throughout the profile. The 
surface layer is silt loam, fine sandy loam, or loamy fine 
sand in places. , 

This soil ig mainly used for hay, pasture and corn 
for silage. Other areas are in woodland or are idle. 
Frequent flooding limits the use of some of the lower 
lying areas. Debris from floods delays planting in some 
years. Crops respond well to a management system 
that includes application of lime and fertilizer. and 
drainage. Wetness and the hazard of flooding limits 
this soil for most nonfarm uses. Runoff is slow. The 
hazard of water erosion is slight. Capability subclass 
IIw; woodland suitability subclass 30. 
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Woodstock series 


The Woodstock series consists of gently sloping to 
steep, rocky and very rocky, somewhat excessively 
drained soils that are shallow to bedrock. These soils 
formed in glacial till derived mainly from siliceous 
limestone and schistose rocks. Most areas of this soil 
are on the upper side slopes and tops of hills and 
ridges where the topography is bedrock controlled. 
These soils are mapped only. in complexes with Tun- 
bridge soils. 

In a representative profile in an abandoned pasture, 
the surface layer is dark brown fine sandy loam 6 
inches thick. The subsoil is dark yellowish brown fine 
sandy loam in the upper part and dark brown fine 
sandy loam in the lower part. Interbedded siliceous 
limestone and mica schist are at a depth of 18 inches. 

Woodstock soils have low or very low available water 
capacity. Natural fertility is medium. Permeability is 
moderately rapid. Bedrock outcrops are closely spaced 
in most areas of this soil. Originally, most areas of 
these soils were too stony for tillage, but many areas 
have been cleared of surface stones and are farmed. 
Where the stones have been piled along the edge of the 
fields to form stone walls, the soil boundary and field 
boundary in places coincide. 

Representative profile of Woodstock fine sandy loam 
in an area of Tunbridge-Woodstock-Rock outcrop com- 
plex, 8 to 25 percent slopes, 1.5 miles northeast of the 
village of Waits River, about 1.8 miles north of Ver- 
mont Highway 25, and about 0.3 mile north of Fellows 
Cemetery; 44°6/12”N. and 72°15’30’W.: 


Ap—0 to 6 inches; dark brown (10YR 3/8) fine sandy 
loam; weak fine granular structure; very friable; 
many roots; 10 percent coarse fragments; slightly 
acid; abrupt smooth boundary. 

B2lir—6 to 11 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine granular structure; very 
friable; many roots; 10 percent coarse fragments; 
slightly acid; gradual wavy boundary. 

B22—11 to 18 inches; dark brown (10YR 39/3) fine sandy 
loam; weak fine granular structure; very friable; 
common roots; 10 percent coarse fragments; slightly 
acid; abrupt wavy boundary. 

Heads jnaneei interbedded siliceous limestone and mica 
schist. 


Depth to bedrock and thickness of the solum are 10 to 
20 inches. Reaction throughout the profile ranges from 
medium acid to slightly acid. Coarse fragments range 
from 5 to 30 percent throughout. Texture below the A 
horizon ranges from fine sandy loam to loamy fine sand 
and the gravelly analogs. The clay content in all horizons 
is less than 10 percent. 

The A horizon has hue of 10YR or 2.5Y, value of 2 
or 3, and chroma of 1 to 3. A weakly developed A2 hori- 
zon is in the profiles in some places. The B horizon has 
hue of 10YR or 2.5Y, value of 8 or 4, chroma of 2 to 4. 
The C horizon, where present, has hue of 10YR or 2.5Y, 
value of 3 or 4, and chroma of 2 or 3. 

Woodstock soils are near Glover, Tunbridge, Colrain, 
Pomfret, Vershire, Buckland, Cabot, and Peacham soils. 
They are coarser textured than Glover and Vershire soils. 
They are not so deep as Tunbridge, Colrain, Vershire, and 
Pomfret soils, Woodstock soils do not have a fragipan, 
which Buckland, Cabot, and Peacham soils have, and they 
are better drained than those soils. 


Planning the use and management 
of the soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the soil. 
It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment; and to help 
avoid soil-related failures in uses of the land. 

During a soil survey soil scientists, conservationists, 
engineers, and others keep extensive notes, not only 
about the nature of the soils but also about unique as- 
pects of behavior of these soils in the field and at con- 
struction sites. These notes include observations of 
erosion; drought damage to specific crops; yield esti- 
mates; flooding; the function of septic systems; and 
other factors relating the kinds of soil and their pro- 
ductivity, potentials and limitations under various uses 
and management. In this way field experience incor- 
porated with measured data on soil properties and 
performance is used as a basis for predicting soil 
behavior. 

Information in this section will be useful in applying 
basic facts about the soils to plans and decisions for 
use and management of soils for crops, pasture, range, 
and woodland; and many nonfarm uses, including 
building sites, highways and other transportation sys- 
tems, sanitary facilities, parks and other recreational 
developments, and wildlife habitat. From the data pre- 
sented, the potential of each soil for specified land 
use may be determined, soil limitations to these land 
uses may be identified, and costly failures in homes 
and other structures, because of unfavorable soil prop- 
erties, may be avoided. A site can be selected where the 
soil properties are favorable, or practices can be 
planned that will overcome the soil limitations. 

Planners and others using the soil survey can evalu- 
ate the impact of specific land uses on the overall pro- 
ductivity of the survey area or other broad planning 
area, and on the environment. Both of these factors 
are closely related to the nature of the soil. Plans can 
be made to maintain or create a land use pattern in 
harmony with the natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wet- 
ness or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, trees 
and shrubs, and most other uses of land are influenced 
by the nature of the soil. 


Crops and pasture 


The major management concerns when using the 
soils for crops and pasture are described in this sec- 


ORANGE COUNTY, VERMONT 45 


tion. In addition, the crops or pasture plants best adapt- 
ed to the soil, including some that are not commonly 
grown in the survey area, are discussed; the system of 
land capability classification used by the Soil Conser- 
vation Service is explained ; and the predicted yields of 
the main crops, hay, and pasture are presented for 
each soil. 

This section provides information about the overall 
agricultural potential and needed practices in the sur- 
vey area for those in the agribusiness sector—equip- 
ment dealers, drainage contractors, fertilizer compan- 
ies, processing companies, planners, conservationists, 
and others. For each kind of soil, information about 
management is presented in the section ‘Descriptions 
of the soils.” When making plans for management sys- 
tems for individual fields or farms, check the detailed 
information given in the description of each soil. 

The main crops of Orange County are forage crops 
and corn grown for silage. Apple orchards and truck 
crops are of minor importance. 

The concerns of use and management vary in dif- 
ferent parts of the survey area. In the mountains and 
on uplands the dominant soils are medium textured, 
very stony, very rocky, and shallow to deep.These soils 
make up about 92 percent of the survey area. The ma- 
jor limitations are stoniness, rockiness, and steepness. 
The main management concerns on the less stony and 
rocky soils are improving drainage, improving and 
maintaining fertility, and controlling erosion. The soils 
are used mainly for hay and pasture. Corn is grown 
for silage on a small acreage of the less sloping soils. 

In the Connecticut River valley and along the many 
narrow valleys throughout the survey area, the soils 
are nonstony, nonrocky, medium to moderately coarse 
textured, and deep. The major management concerns 
are maintaining fertility, reducing excess wetness, and 
controlling erosion. These soils are used mainly for hay 
and pasture and for corn for silage. Corn is grown for 
grain on a small acreage. 

Where the soils are used to grow truck crops, man- 
agement is needed for controlling erosion, improving 
drainage, maintaining the content of organic matter, 
provi or maintaining tilth, and increasing fer- 
tility. 

Erosion control includes growing a winter cover 
crop; stripcropping; growing grasses, legumes, or 
both in a long-term conservation cropping system; 
farming on the contour; grassing waterways; con- 
structing diversions and ditches to intercept runoff 
from adjacent higher slopes; regulating grazing to 
maintain cover; using minimum tillage, particularly 
on short slopes where contour cultivation is difficult; 
and applying lime and fertilizer as needed. 

Many soils in the survey area need improved drain- 
age for optimum crop growth. Wet soils warm up more 
slowly in spring than better drained soils. They delay 
tillage, and they often cause farm machinery to bog 
down. Drainage can be improved by constructing open 
ditches, smoothing the land, and installing tile. Land 
smoothing eliminates small elevated areas and fills 
small depressions. Tile drains can be used to remove 


excess water in drainageways, seeps, and depressions. 
Shallow waterways help to remove surface water from 
depressions in the field. 

The content of organic matter is so low in most soils 
that management is needed to improve and maintain 
tilth. Plowing under crep residue reduces crusting and 
evaporation, incorporates organic matter, increases 
the amount of water absorbed, and makes the soil eas- 
ier to till. Growing grasses and legumes to be plowed 
under as green manure improves tilth and structure 
and, thus, increases permeability. Soils that are tilled 
when wet lose their granular structure and become 
cloddy and hard when dry. Bare soils tend to develop 
a hard surface crust on drying after heavy rain. This 
crust limits emergence of new seedlings and may result 
in sparse stands of plants. 

Almost all of the soils in the survey area are acid. 
Natural fertility is low. Applying lime, livestock ma- 
nure, and commercial fertilizer improves tilth and crop 
growth. Lime and fertilizer should be applied accord- 
ing to soil test results. Consideration also should be 
given to previous use and potential of the soil. Using 
better plant varieties developed in recent years in- 
creases yields. 

Hay crops and tame pasture occupy a large area in 
the survey area. A grass-legume mixture most com- 
monly used consists of alfalfa, ladino clover, brome- 
grass, and timothy. Red clover, alsike clover, redtop, 
reed canarygrass, orchardgrass, and birdsfoot trefoil 
are also grown. Alfalfa grows better on soils that are 
moderately well drained or well drained than on wet 
soils. Ladino clover is more tolerant of wet soils. Reed 
canarygrass and alsike clover grow on some wet soils 
and in inadequately drained areas. 

In managing a good stand of perennial pasture 
plants, a sound fertilizer program, proper grazing, and 
necessary brush and weed control insure good growth 
for a long period. 


Yields per acre 


The per acre average yields that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may 
be higher or lower than those indicated because of sea- 
sonal variations in rainfall and other climatic factors. 
Absence of a yield estimate indicates that the crop 
is not suited to or not commonly grown on the soil or 
that irrigation of a given crop is not commonly prac- 
ticed on the soil. 

The predicted yields are based mainly on the ex- 
perience and records of farmers, conservationists, and 
extension agents. Results of field trials and demon- 
strations and available yield data from nearby coun- 
ties were also considered. 

The latest soil and crop management practices 
used by many farmers in the survey area are assumed 
in predicting the yields. Hay and pasture yields are 
predicted for varieties of grasses and legumes suited 
to the soil. A few farmers may be using more advanced 
practices and are obtaining average yields higher than 
those shown in table 6. 
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TABLE b.— Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in 1975, Absence of a yield figure indicates the crop is seldom grown 
or is not suited] 


Pasture 


Grass- 
legume hay 


Alfalfa 
hay 


Corn 
silage 


Soil name and 
map symbol 


Hadley: Ha................. 28 4.5 4.5 


Hartland: 
B 


Limerick: Le..............-- 20 3.5 3.5 6.5 


Merrimac: 


Alfalfa 
hay 


Grass- Pasture 


legume hay 


Corn 
silage 


Soil name and 
map symbol 


Raynham Variant: 
osc cgedeeesearttcanaeebuee 18 3.5 3.5 6.5 


Winooski: Wo............ 26 4.5 4.0 8.5 


1 Animal-unit-month: The amount of forage or feed re- 
quired to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for a period of 30 days. 


The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the prop- 
er planting and seeding rates; suitable high-yielding 
crop varieties; appropriate tillage practices, including 
time of tillage and seedbed preparation, and tilling 
when soil moisture is favorable; control of weeds, 
plant diseases, and harmful insects; favorable soil re- 
action and optimum levels of nitrogen, phosphorus, po- 


* This mapping unit is made up of two or more dominant 
kinds of soil, See mapping unit descripton for the compo- 
sition and behavior of the whole mapping unit. 


tassium, and trace elements for each crop; effective use 
of crop residue, barnyard manure, and green-manure 
crops; harvesting of crops with the smallest possible 
loss; and timeliness of all fieldwork. 

The predicted yields reflect the relative productive 
capacity of the soils for each of the principal crops. 
Yields are likely to increase in the future as new pro- 
duction technology is developed. The relative produc- 
tivity of a given soil compared to other soils, however, 
is not likely to change. 
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Crops other than those shown in table 6 are also 
grown in the survey area, but because their acreage 
is small, predicted yields for these crops are not in- 
cluded. The local offices of the Soil Conservation Serv- 
ice and the Cooperative Extension Service can pro- 
vide information about the productivity and manage- 
ment concerns of the soils for these crops. 


Capability classes and subclasses 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of. field crops. The 
soils are grouped according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely ma- 
jor reclamation projects; and does not apply to rice, 
cranberries, horticultural crops, or other crops that 
require special management. This classification is not 
a substitute for interpretations designed to show suit- 
ability and limitations of groups of soils for range, 
forest trees, or engineering purposes. 

CAPABILITY CLASSES, the broadest groups, are des- 
ignated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have a few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or require moderate 
conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Clas IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VIII soils and landforms have limitations 
oe nearly preclude their use for commercial 
plants. 


CAPABILITY SUBCLASSES are soil groups within one 
class. They are designated by adding a small letter e, 
w, S, or ¢, to the class numeral, for example, IIe. The 
letter e shows that the main limitation is risk of ero- 
sion unless close-growing plant cover is maintained; w 
shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and ¢, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 


In class J there are no subclasses, because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c, because the soils 
in Class V are subject to little or no erosion. However, 
they do have other limitations that restrict their use 
to pasture, range, woodland, wildlife habitat, or rec- 
reation. 

The acreage of soils in each capability class and sub- 
class is indicated in table 7. All land in the survey area 
except borrow pits, gravel pits, urban land, and other 
miscellaneous areas are included. Some of the soils that 
are well suited to crops and pasture, for example those 
in capability classes I and II, are now used for wood- 
land or other low intensity uses. Data in this table can 
be used to determine the farming potential of the area. 
The capability subclass is identified in the description 
of each soil mapping unit in the section “Descriptions 
of the soils.” 


Woodland management and productivity* 


Most woodland in Orange: County has been used 
either intensively as cropland and cleared pasture or 
extensively as woodland and pasture. In the 1800’s 
much of the acreage that is now in forest was used 
for sheep pasture and subsistence farming. In the 
1900’s dairy herds replaced the sheep. Since World 
War I the acreage used for farming has steadily de- 
creased, and the abandoned hill fields have reverted 
to forest. The family dairy farm has survived in the 
more fertile valleys and on the less severely sloping 
soils. Forests now occupy four-fifths of the county, but 
dairy farming is still the largest commercial activity. 

Timber growing and processing make up a large 
part of the county’s economy. Wood crops and timber 
production are included in most farm operations. A 
growing vacation home industry exists side by side 
with the farm and timber industry, and the competi- 
tion for land ownership is severe. 

Almost 80 percent.of the survey area is now in for- 
est. The standing sawtimber includes 400 million board 
feet of hardwood and 800 million board feet of soft- 
wood. The leading tree species in order of total saw- 

“Myron E. SMITH, Orange County forester, assisted in pre- 
paring this section. 


TABLE 7.—Capability classes and subclasses 
[Miscellaneous areas excluded. Dashes mean no acreage] 


Major management concerns (Subelass) 
Total 
Class acreage | 
Erosion Wetness Soil problem 
(e) (w) (s) 
Acrea Acres Acres 

I OBB isezecehccseess accel ee vet cs caer tee haat eh 
II 31,495 7,428 20,626 3,441 
ITI 41,194 28,755 10,996 1,443 
Iv 21,179 20,470 7)! a Renee pean ere 
Vv By BIG: [batecccccseecescte 8,816 fone cceeeeeeeseeneees 
VI 173,795 2,547 1,319 169,929 
VII 163,469 1,662 3,139 158,668 
VIII WO Msses ated set ets A.) eee eet ae 1,564 
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timber volume are sugar maple, hemlock, white pine, 
spruce, and yellow birch. 

In 1988 a hurricane hit all of Orange County very 
hard, particularly the area near the Connecticut River. 
Virtually every large tree on slopes openly exposed to 
the southeast was destroyed. Those slopes have been 
naturally restocked, but the hurricane effects are still 
evident. 

Tree planting programs of the Vermont Department 
of Forests and Parks and the Soil Conservation Serv- 
ice and other federal agencies are in effect in the sur- 
vey area, Three plants for processing forest products 
are established in the area because of the increased 
material supply in the planted stands. In addition, 
planted forest stands provide thousands of board feet 
annually: to conventional sawmills. 

A four-year period of exceptionally dry growing 
seasons during the early 1960’s severely hurt forest 
growth. Yellow birch and spruce were especially vul- 
nerable, and mortality in these species continues. The 
weakened trees never fully recovered from the lack of 
soil moisture and the effects of disease and insects 
which attacked them. 

The demand for good quality hardwood timber was 
high during the mid-1960’s. The greater removal of 
quality hardwood in 1972 and 1973 lowered the aver- 
age quality of the remaining timber stands. 

Table 8 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Those soils suitable for wood crops are 
listed alphabetically by soil name, and the ordination 
symbol for each soil is given. All soils bearing the 
same ordination symbol require the same general kinds 
of woodland management and have about the same po- 
tential productivity. 

The first part of the symbol, a number, indicates the 
potential productivity of the soils for important trees. 
The number 1 indicates very high productivity; 2, 
high; 8, moderately high; 4, moderate; and 5, low. The 
letter x indicates stoniness or rockiness; w, excessive 
water in or on the soil; d, restricted root depth; s, 
sandy texture; and r, steep slopes. The letter o indicates 
no significant limitations or restrictions. If a soil has 
more than one limitation, priority in placing the soil 
into a limitation class is in the order in which the letters 
are listed above—x, w, d, 8, and r. 

In table 8 the soils are also rated for a number of 
factors to be considered in management. The ratings 
of slight, moderate, and severe are used to indicate 
the degree of major soil limitations. 

Ratings of the hazard of erosion indicate the risk 
of soils in well managed woodland. The risk is slight 
if the expected soil loss is small; moderate, if some 
measures are needed to control erosion during logging 
and road construction; and severe, if intensive manage- 
ment or special equipment and methods are needed to 
prevent soil loss. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland man- 
agement or harvesting. A rating of slight indicates that 


use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or equipment; and severe indicates a sea- 
sonal limitation, a need for special equipment or man- 
agement, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree 
seedlings when plant competition is not a limiting fac- 
tor. The ratings are for seedlings from good planting 
stock that are properly planted during a period of 
sufficient rainfall. A rating of slight indicates that the 
expected mortality of the planted seedlings is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development 
of tree roots and the ability of soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas 
are not expected to be blown down by commonly oc- 
curring winds; moderate, that some trees are blown 
down during periods of excessive soil wetness and 
strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and mod- 
erate or strong winds. 

The potential productivity of merchantable trees on 
a soil ig expressed as a site index (4, 5, 6, 7). This in- 
dex is the average height, in feet, that dominant and 
codominant trees of a given species attain in a speci- 
fied number of years. The site index applies to fully 
stocked, even-aged, unmanaged stands. Field plot data 
for site index were measured for some of the soils list- 
ed in table 8. Where data was lacking on soils, judge- 
ment and experience were used to supply site index 
and species information. 

Trees to plant are those that are suitable for com- 
a wood production and that are suited to the 
soils. 


Engineering*® 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, landowners, 
community decision makers and planners, town and 
city managers, land developers, builders, contractors, 
and farmers and ranchers. 

The ratings in tables in this section are based on 
test data and estimated data in the “Soil properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Serv- 
ice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions identi- 
fied by the soil survey and used in determining the 
ratings in this section are grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to and 


"RICHARD A. GALLO, State conservation engineer, Soil Con- 
servation Service, assisted in preparing this section. 


ORANGE COUNTY, VERMONT 49 


TABLE 8.— Woodland management and productivity 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the 
information was not available] 


Management concerns Potential productivity 
Soil name and 
map symbol Trees to plant 
Erosion Equipment Seedling Windthrow Important trees Site 
hazard limitation | mortality hazard i 
Agawam: 
AgA, AgB, AgC............ Slight............ Slight............) Sli Slight............ Eastern white pine Eastern white pine, 
Red pine 70 red pine, white 
Northern red oak. spruce, Norway 
Sugar maple = spruce. 
Eastern hemlock........ 
AgD, AgE.___......0..... 4r Slight............] Moderate...... Slight............ Slight... Eastern white pine....|_ 70 | Eastern white pine, 
Red pine................ | 70 red pine. 
Northern red oak.......; 65 
Sugar maple.......... | 60 
Eastern hemlock. 56 
Belgrade: 
BOB... eeeeeececeeeeceesene 30 | Slight... Slight............ Slight............ 75 | Eastern white pine, 
75 red pine, white 
65 spruce. 
62 
BOC. eee eeeeeeeeee 8r_ | Moderate...) Slight............ Slight............ Slight... Eastern white pine... 75 | Eastern white pine, 
Red pine............ | 75 red pine, white 
White spruce..... 65 spruce. 
Eastern hemlock......... 62 
BeD oo2tiee tee te 3r | Moderate...... Slight...........) Slight... Slight............ Eastern white pine.....1 75 | Eastern white pine, 
pine... | 75 red pine, white 
White spruce... | 65 spruce. 
Eastern hemlock........ 62 
Buckland: 
BuB, BuC...00 30 | Slight... Slight........... Slight............ Slight... Eastern white pine 71 | Eastern white pine. 
. Sugar maple...... | 57 
White spruce. | 64 
Balsam fir.......... | 62 
56 
60 
2 15 | 0 eC en Rea or Slight....... | Moderate... Slight.......,....] Slight... Eastern white pine.....| 71 Eastern white pine. 
Sugar maple 57 
White spruce 64 
Balsam fir... 62 
Eastern hemlock.. 56 
Yellow birch... 60 
BV C osibleccccess eects 3r | Slight... Moderate... Slight............ Slight............ Eastern white pine... 71 | Eastern white pine, 
Sugar maple...... | 57 red pine, white 
White spruce. 64 spruce, red spruce. 
Balsam fir.......... 62 
Eastern hemlock.......| 56 
Yellow bireh................ 60 
BW esececesscccdieicereadinecs 3r_ | Moderate...) Severe..........] Slight........... Slight............ Eastern white pine...... 71 | Eastern white pine, 
Sugar maple...... | 57 red pine, white 
White spruce. 64 spruce, red spruce. 
Balsam fir.......... | 62 
Eastern hemlock.........|. 56 
Yellow birch................ 60 
Cabot: CaB, CaC, 4w | Slight... Severe..........| Severe.......... Severe._....... Sugar maple................ 56 | Eastern white pine, 
CaD, CbB, CbD. White spruce. .-| 60 white spruce, 
Balsam fir....... 56 northern white- 
Red spruce..... 47 cedar. 
Eastern hemlock........1 50 
Yellow birch.............-.. 56 
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TABLE 8.—Woodland management and productivity—Continued 


Management concerns Potential productivity 
Soil name and Ordi- a ere 
map symbol nation Trees to plant 
symbol Erosion Equipment Seedling | Windthrow Important trees Site 
hazard limitation mortality hazard index 
Colrain: 
CoB, CoC...........---------- 30 | Shight........... Slight...........- Slight............ Slight... Sugar maple................ 65 | Eastern white pine, 
Eastern white pine... 75 red pine, Norway 
Red pine | 67 spruce, white 
Red spruce. | 45 spruce, balsam fir. 
Eastern hemlock......... 50 
Yellow birch................ 56 
COD vse scscesttscccteceness 3r j Slight............| Moderate...| Slight............ Slight... Sugar maple............... 65 | Eastern white pine, 
Eastern white pine... 75 red pine, Norway 
Red pine | 67 spruce, white 
Red spruce..... 45 spruce, balsam fir. 
Eastern hemlock......... 50 
Yellow birch............... 56 
CsDi ooo deccnteacasiiass 3r | Slight............ Moderate._... Slight............ Slight............ Sugar maple................ 65 | Eastern white pine, 
Northern red oak........|. 66 red pine, Norway 
75 spruce. 
p 67 
Eastern hemlock.......... 50 
Yellow birch................ 56 
OSE se acseceticieenseees 3r | Moderate...... Severe.......... Slight............ Slight............| Sugar maple...............- 65 | Eastern white pine, 
; Northern red oak........| 66 red pine, Norway 
Eastern white pine...) 75 spruce. 
Red pine 67 
Eastern hemlock........) 50 
Yellow birch..............-. 56 
OxD ves eet ies 3x | Slight... Moderate..... Slight._......... Slight............| Sugar maple..............-- 65 | Eastern white pine, 
Northern red oak........ 66 red pine, Norway 
Eastern white pine...... 75 spruce. 
Red pine 67 
Eastern hemlock......... 50 
Yellow birch................ 56 
CKE Airs stesa tact 3x | Moderate._... Severe.......... Slight......... Slight............ Sugar maple...............- 65 | Eastern white pine, 
Northern red oak...) 66 red pine, Norway 
75 spruce. 
67 
50 
56 
Hadley: Ha................ 30 | Slight... Slight.......... Slight._......... Slight... Eastern white pine.....| 70 | Eastern white pine, 
red pine, black 
walnut, European 
larch, 
Hartland: 
| |: ee 30 | Slight... Slight........ Slight........... Slight... Sugar maple................ 60 | Eastern white pine, 
Eastern white pine....| 70 red pine, white 
Fastern hemlock........ 60 spruce, Norway 
spruce. 
DC isso esses caches 3r | Moderate....| Slight..........- Slight............ Slight... Sugar maple................ 60 | Eastern white pine, 
Eastern white pine.....| 70 red pine, white 
spruce, Norway 
spruce. 
AD Duce 8r | Severe......... Moderate._...| Slight...........- Slight............ Sugar maple................ 60 | Eastern white pine, 
Eastern white pine...|_ 70 red pine, white 
Eastern hemlock........ 60 spruce, Norway 
spruce. 
GE c2cckacace is 3r__| Severe..........| Severe..........| Slight............ Slight........-- Sugar maple................ 60 | Eastern white pine, 
Eastern white pine... 70 red pine, white 
Eastern hemloek........| 60 spruce, Norway 
spruce. 
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TABLE 8.—Woodland management and productivity—Continued 


Management concerns 


Soil name and Ordi- 
map symbol nation 
symbol Erosion Equipment Seedling Windthrow 
hazard limitation mortality hazard 
Limerick: Le... 4w | Slight... Severe.......... Severe._........ Severe.......... 
Merrimac: : 
MeA, MeB, MeC.....__. 4s | Slightuw.. Slight... Moderate._...| Slight... 
MeD..W... ene 4s | Slight... Moderate.....| Moderate...| Slight_....:. 
|) re 4s | Moderate._.... Severe..........| Moderate... Slight... 
Muck: Mu. 
Ninigret: NnB, NnC.... 30 | Slight... Slight............ Slight... Slight... 
Peacham: Pe. 
Pomfret 
POG i csescosccssiecesezshescsteces 45 Slight... Moderate.__.) Slight............ 
PoD, PsD.................--- 4s | Slight... Moderate.__.| Moderate.....| Slight............ 
PRE eter oe ese, 4s | Moderate....... Severe......... Moderate...... Slight............ 
Raynham Variant: Ra.. 4w | Slight... Severe.......... Severe.......... Severe.........- 
Rock outcrop: Ro. 
Saco: Sa. 
Stowe: 
SoB, SoC... 30 | Slight.......... Slight............ Slight............ Slight........... 
SoD, StD......0000 3r | Slight... Moderate...) Slight......... Slight... 
SWE wise -saccancensnce 3r_ | Moderate......) Severe.......... Slight............ Slight............ 


| Eastern white pine... 


Potential productivity 


Important trees 


Eastern white pine... 


Northern red oak....... 
Eastern white pine. 
Sugar maple........ F 
Eastern hemlock........ 


Northern red oak....... 
Eastern white pine._... 
Sugar maple........ ‘ 
Eastern hemlock........ 


Northern red oak........ 
Eastern white pine. 
Sugar maple... 
Eastern hemloc 


Red pine.............--.- 
Eastern white pine. __.. 
Balsam fir............ 


Sugar maple..............-- 
Northern red oak....... 
Eastern white pine...... 
Red pine.......... 


Sugar maple................ 
Northern red oak.___.. 
Eastern white pine..._. 
Red pine... 


Sugar maple................ 
Northern red oak...__.. 
Eastern white pine.__. 
Red pine.........s0.00--- 


White spruce... 
Red spruce... 
Eastern hem] 


Red pine... 
Eastern white pine.__.| 
Sugar maple.............. 


Red pine... 
Eastern white pine.__. 
Sugar maple................ 


Red pine...........-------+- 
Eastern white pine._... 
Sugar maple..... 


Site 
index 


65 


51 


Trees to plant 


Eastern white pine, 
white spruce, 
northern white- 
cedar. 


Eastern white pine, 
red pine. 


Eastern white pine, 
ted pine. 


Eastern white pine, 
red pine. 


Eastern white pine, 
white spruce. 


Red pine, eastern 
white pine, 
Norway spruce. 


Red pine, eastern 
white pine, 
Norway spruce. 


Red pine, eastern 
white pine, 
Norway spruce, 


Eastern white pine, 
white spruce, 
northern white- 
cedar, 


Red pine, eastern 
white pine, 
Norway spruce. 


Red pine, eastern 
white pine, 
Norway spruce. 


Red pine, eastern 
white pine, 
Norway spruce. 


52 


Soil name and 
map symbol 


Tunbridge: 
TbB:} 
Tunbridge part........ 


Woodstock part...... 


ToC! 
Tunbridge part........ 


Woodstock part...... 


TbD:! 
Tunbridge part...... 


Woodstock part...... 


TrD2 
Tunbridge part........ 


Woodstock part...... 


Rock outcrop part. 


TwE:! 
Tunbridge part........ 


Woodstock part...... 


Vershire: 
VeB:} 
Vershire part.._........ 


Glover part_...........-. 


VeC:! 
Vershire part........... 
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TABLE 8.—Woodland management and productivity—Continued 


Ordi- 
nation 
symbol 


30 


4d 


30 


4d 


ar 


4d 


3r 


4d 


3r 


30 


4d 


30 


Management concerns 


Potential productivity 


/ Trees to plant 
Erosion Equipment Seedling Windthrow Important trees Site 
hazard limitation mortality hazard index 
Slight............ Slight............ Slight............ Slight............ Northern red oak.......|. 70 | Eastern white pine, 
Eastern white pine..... 75 white spruce, red 
Red spruce.................. 55 spruce. 
Slight........... Slight_.......... Severe.......... Moderate... Red: pine_................ 60 | Eastern white pine, 
White spruce.. | 58 white spruce, 
Balsam fir.... 58 balsam fir. 
Red spruce............-.-.-- 41 
Slight._.......... Slight........... Slight._.......... Slight.......... Northern red oak........ 70 | Eastern white pine, 
Eastern white pine... 75 white spruce, 
Red spruce............-.--- 55 red spruce. 
Slight............ Slight............ Severe.......... Moderate... Red pine...................-- 60 | Eastern white pine, 
White spruce.. | 58 white spruce, 
Balsam fir... 58 balsam fir. 
Red spruce..... 41 
Slight........... Moderate... Slight.......... Slight............ Northern red oak....... 70 | Eastern white pine, 
Eastern white pine... 75 white spruce, 
Red spruce........ 55 red spruce. 
Slight............ Moderate... Severe.......... Moderate.....; Red pine....................- 60 | Eastern white pine, 
White spruce... | 68 white spruce, 
Balsam fir... | 58 balsam fir. 
Red spruce.......-..-----+0+ 41 
Slight.......... Mederate.....| Slight... Slight........... Northern red oak....... 70 | Eastern white pine, 
Eastern white pine...... 75 white spruce, 
Red spruce.................. 55 red spruce. 
Slight... Moderate... Severe.......... Moderate...... Red pine...............-....-- 60 | Eastern white pine, 
White spruce.. | 58 white spruce, 
Balsam fir.... .| 58 balsam fir. 
Red spruce...........-....-- 41 
Moderate.....| Severe.......... Slight............ Slight... Northern red oak.__... 70 | Eastern white pine, 
Eastern white pine...... 75 white spruce, 
Red spruce..........:--..-- 55 red spruce. 
Moderate......| Severe.......... Severe._....... 60 | Eastern white pine, 
58 white spruce, 
Balsam fir... 58 balsam fir. 
Red spruce..... 41 
Slight.........:.. Slight........... Slight............ Slight............ Sugar maple............... 70 | Eastern white pine, 
Eastern white pine.__. 75 white spruce, 
55 red spruce. 
52 
Slight............ Slight........... Severe.......... Moderate... White spruce... 57 | Eastern white pine, 
Red spruce..... 44 white spruce, bal- 
Sugar maple 61 sam fir, tamarack. 
Slight............ ‘Slight........... Slight............ Slight............| Sugar maple.............. 70 | Eastern white pine, 
Eastern white pine......| 75 white spruce, 
Red spruce...........---.--- 55 red spruce. 


Eastern hemlock........ 52 
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TABLE 8.—Woodland management and productivity—Continued 


Management concerns Potential productivity 
Soil name and Ordi- 
map symbol nation Trees to plant 
symbol Erosion Equipment Seedling | Windthrow Important trees Site 
hazard limitation mortality hazard index 
VeC :!—Continued 
Glover part.............- 4d | Slight.......... Slight............ Severe..........| Moderate... White apne. 57 | Eastern white pine, 
Red spruce... | 44 white spruce, bal- 
Sugar maple.. 61 sam fir, tamarack,. 
VeD:1 
Vershire part........... 3r | Slight............. Moderate... Slight............ Slight............ Sugar maple................ 70 | Eastern white pine, 
| Eastern white pine... 75 white spruce, 
Red spruce 55 red spruce. 
Eastern hemlock........,. 52 
Glover part.............. 4d | Slight... Moderate......| Severe.......... Moderate... White spruce.............. 57 | Eastern white pine, 
Red spruce... | 44 white spruce, bal- 
Sugar maple 61 sam fir, tamarack. 
VgD:1 
Vershire part............ 3r | Slight... | Moderate... Slight............ Slight............| Sugar maple.............--- 70 | Eastern white pine, 
Eastern white pine...) 75 white spruce, 
Red spruce..... 55 red spruce. 
Eastern hemlo: 52 
Glover part.............. 4d | Slight............ Moderate.....| Severe.......... Moderate....... White spruce... 57 | Eastern white pine, 
Red spruce... 44 white spruce, bal- 
Sugar maple... 61 sam fir, tamarack. 
Rock outcrop part. 
VhE:1 
Vershire part............ 3r | Moderate....| Severe.......... Slight............ Slight............ Sugar maple................ 70 | Eastern white pine, 
Eastern white pine... 75 white spruce, 
Red spruce 55 red spruce. 
Eastern hemlock... 52 
Glover part... 4d | Moderate...... Severe.......... Severe.......... Moderate... White spruce... 57 | Eastern white pine, 
Red spruce..... | 44 white spruce, bal- 
Sugar maple...... .-| 61 sam fir, tamarack. 
Walpole: Wa...............-. 4w | Slight... Severe..........| Severe.......... Severe........... Eastern white pine....| 68 | Eastern white pine, 
Red spruce | 43 white spruce, 
Red maple. 75 northern white- 
cedar, Norway 
spruce. 
Windsor 
WOB........--.eeeeneceeceeeeeee es 5s | Slight........... Slight............ Severe.......... Slight... Eastern white pine... 57 | Eastern white pine, 
Northern red oak...) 52 red pine. 
Red pine 61 
Sugar maple 55 
WiDr s ie feces 5s | Slight... .Moderate.....| Severe.......... Slight............ Eastern white pine..... 57 | Eastern white pine, 
Northern red oak. 52 red pine. 
Red pine... 61 
Sugar maple... 55 
WE cee ee i 5s | Moderate... Severe... Severe........... Slight............ Eastern white pine.___. 57 | Eastern white pine, 
Northern red oak.......| 52 red pine. 
Red pine............ | 61 
Sugar maple 55 
Winooski: Wo................ 30 | Slight... Slight............ Slight............ Slight............ Northern red oak..._... 70 | Eastern white pine, 
Eastern white pine...... 75 red pine, 
White spruce | 70 European larch. 
Sugar maple 65 
| 


‘This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for composition and behavior 
of whole mapping unit. 
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hardness of bedrock above a depth of 5 or 6 feet, soil 
wetness characteristics, depth to a seasonal water table, 
slope, likelihood of flooding, natural soil structure or 
aggregation, in-place soil density, and geologic origin 
of the soil material. Where pertinent, data about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of absorbed cations were also con- 
sidered. 

Based on the information assembled about soil prop- 
erties, ranges of values may be estimated for erodibil- 
ity, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear’ strength, compressibil- 
ity, slope stability, and other factors of expected soil 
behavior in engineering uses. As appropriate, these 
values may be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and ref- 
use disposal systems,,and other engineering works. 
The ranges of values can be used to—(1) select po- 
tential residential, commercial, industrial, and rec- 
reational areas; (2) make preliminary estimates per- 
tinent to construction in a particular area; (3) evalu- 
ate alternate routes for roads, streets, highways, pipe- 
lines, and underground cables; (4) evaluate alternate 
sites for location of sanitary landfills, onsite sewage 
disposal systems, and other waste disposal facilities; 
(5) plan detailed onsite investigations of soils and ge- 
ology; (6) find sources of gravel, sand, clay, and top- 
soil: (7) plan farm drainage systems, irrigation sys- 
tems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of 
structures already built to the properties of the kinds 
of soil on which they- are built so that performance of 
similar structures on the same or a similar soil in other 
locations can be predicted; and (9) predict the traffic- 
ability of soils for cross-county movement of vehicles 
and construction equipment. 

Data presented in this section are useful for land- 
use planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limi- 
tations to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, be- 
cause of the scale of the detailed map in this soil sur- 
vey, small areas of soils that differ from the dominant 
soil may be included in mapping. Thus, these data do 
not eliminate the need for onsite investigations and 
testing. 

The information is presented mainly in tables. 
Table 9 shows, for each kind of soil, ratings of the 
degree and kind of limitations for building site devel- 
opment; table 10, for sanitary facilities; and table 12 
for water management. Table 11 shows the suitability 
a each kind of soil as a source of construction mater- 
ials. 

The information in the tables, with the soil map, 
soil descriptions, and other data provided in this sur- 


vey can be used to make additional interpretations and 
to construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have dif- 
ferent meanings in soil science than in engineering; 
the Glossary defines many of these terms. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in table 9. A slight limitation indi- 
cates that soil properties are favorable for the speci- 
fied use; any limitation is minor and easily overcome. 
A moderate limitation indicates that soil properties 
and site features are unfavorable for the specified use, 
but the limitations can be overcome or minimized by 
special planning and design. A severe limitation indi- 
cates one or more soil properties or site features are 
so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or inten- 
sive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, open ditches, and cemeteries. Such digging or 
trenching is influenced by the soil wetness of a season- 
al high water table; the texture and consistence of 
soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, 
or large stones. In addition, excavations are affected 
by slope of the soil and the probability of flooding. 
Ratings do not apply to soil horizons below a depth of 
6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of 
each soil horizon is defined; and the presence of very 
firm or extremely firm horizons, generally difficult to 
excavate, is indicated. 

Dwellings and small commercial buildings referred 
to in table 9 are built on undisturbed soils and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small com- 
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or subsi- 
dence from settling or shear failure of the foundation 
do not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and 
shrink-swell potential of the soil. Soil texture, plas- 
ticity and in-place density, potential frost action, soil 
wetness, and depth to a seasonal high water table 
indicate potential difficulty in providing adequate 
drainage for basements, lawns, and gardens. Depth to 
bedrock, slope, and the large stones in or on the soil are 
also important considerations in the choice of sites 
for these structures and were considered in deter- 
mining the ratings. Susceptibility to flooding is a se- 
rious limitation. 

Local roads and streets referred to in table 9 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the underly- 
ing soil material; a base of gravel, crushed rock frag- 


Soil name and 
map symbol 


CaC, CbB.... 


CaD, CbD._ 


Colrain: 
CoB... 


Hadley: 


Hartland: 


MeA 222 fete ys 
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TABLE 9.—Building site development 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe.” Absence of an entry means soi] was not rated] 


-| Severe: 


excess humus. 


wetness........ 


Severe: wetness........ 


Dwellings 
with basements 


Shallow Dwellings 
excavations without basements 
Slight... ..| Slight..... 

.| Slight... ..| Slight. 

-| Moderate: slope.......|. Moderate: slope. 
Severe: slope... .| Severe: slope............ 
Severe: wetness....... Severe: frost action.. 
Severe: wetness........ Severe: frost action.. 
Severe: slope, Severe: slope, frost 

wetness. action. 

| Severe: wetness........ Severe: wetness, 

frost action. 

.| Severe: wetness........ Severe: wetness, 

frost action. 

.| Severe: slope, Severe: slope, wet- 

wetness. ness, frost action. 
Severe: wetness........ Severe: wetness, 
frost action, 
Severe: wetness........ Severe: wetness, 
frost action. 
Severe: slope, Severe: slope, wet- 
wetness, ness, frost action. 
Slight... o-| Slight... eee 

....| Moderate: pe........| Moderate:  slope....... 

| Severe: slope... Severe: slope............ 

.| Severe: slope, large | Severe: slope, larg 

stones. stones. 
Severe: floods............ Severe: floods, 
frost action. 
Slight... Severe: frost action.. 
Moderate: slope.......| Severe: frost action... 
.| Severe: slope... Severe: slope, frost 
action. 
Severe: floods, Severe: floods, 
wetness. wetness. 
Severe: cutbanks Slight. eee 
cave, 
Severe: cutbanks Slight. 
cave, 
Severe: cutbanks Moderate:  slope........ 
cave. 
Severe: slope, Severe: slope............ 
cutbanks cave. 
Severe: wetness, Severe: wetness, 


excess humus, low 
strength. 
Moderate: wetness... 


Moderate: 
wetness. 


slope, 


.-| Slight... 


.| Moderate: 


Slight... 
Moderate: 


slope... 
Severe: 


slope.......-.... 


Severe: wetness........ 


Severe: wetness........ 


Severe: slope, 
wetness. 


Severe: wetness........ 

Severe: wetness........ 

Severe: slope, 
wetness. 


Severe: wetness........ 


Severe: wetness........ 
Severe: slope, 
wetness. 


Blight. <2 ececceas. 


Severe: 
Severe: 
stones. 


slope........... 
slope, large 


Severe: floods, 
frost action. 


Moderate: 
strength. 
Moderate: slope, 
low strength. 
Severe:  slope............ 


low 


Severe: floods, 
wetness, 


Moderate: — slope........ 


Severe: slope........... 


Severe: wetness, 
excess humus, low 
strength. 


Severe: wetness........ 


Severe: wetness........ 


.| Severe: 
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Small commercial 
buildings 


Bligh by ossecrcccscees ce eceids 
Moderate: slope. 
Severe: slope........... 
Severe: slope............ 


Severe: frost action, 
wetness. 

Severe: slope, frost 
action, wetness. 
Severe: slope, frost 
action, wetness. 


Severe: wetness, 
frost action. 

Severe: slope, wet- 
ness, frost action. 

Severe: slope, wet- 
ness, frost action. 


Severe: wetness, 
frost action. 

Severe: slope, wet- 
ness, frost: action., 

Severe: slope, wet- 
ness, frost action. 


Moderate: 
slope... 
slope. 
slope... 


slope........ 


Severe: 
Severe: 


Severe: floods, 
frost action. 


Severe: frost action.| 

Severe: slope, low 
strength. 

Severe: slope, low 
strength. 


Severe: floods, 
wetness. 


Moderate:  slope........ 


Severe: slope............ 


Severe: slope............ 


Severe: wetness, 
excess humus, low 
strength. 


Moderate: slope, 
wetness, corrosive. 
Severe: slope............ 


Local roads 
and streets 


Slight. 

...| Slight. 

-| Moderate: slope. 
Severe: slope. 


Severe: frost action, 
low strength. 

Severe: frost action, 
low strength. 

Severe: slope, frost 
action, low 
strength. 


Severe: frost action. 


Severe: frost action. 


Severe: slope, frost 
action. 


Severe: wetness, 
frost action. 

Severe: wetness, 
frost action. 

Severe: slope, wet- 
ness, frost action, 


Slight. 

.-| Moderate: slope. 

.| Severe: slape. 
Severe: slope. 
Severe: floods. 
Severe: frost action. 
Severe: frost action. 


Severe: slope, frost 
action, 


Severe: floods, 
wetness. 
Slight. 

Slight. 
Moderate: slope. 
Severe: slope. 
Severe: wetness, 


excess humus, low 
strength, 


Moderate: frost 
action, 
Moderate: slope, 
frost action. 
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Soil name and 
map symbol 


Peacham: PG.........scceeseeeee 


Raynham: PRaeNesssesdstlecs sates Severe: wetness...... 
Rock outcrop: Ro. 
Saco: Sa... eee Severe: floods, 
wetness. 
Stowe: 
SOB... eee eee Severe: wetness....... 
SOC... enneeeeeeeseeeeneeeteeeeees Severe: wetness....... 
SoD, StD, SweE.............---- Severe: slope, 
wetness, 
Tunbridge: 
TbB:! 
Tunbridge part...........-- Severe: depth to 
rock, 
Woodstock part...........--- Severe: depth to 
rock, 
Foc: 
Tunbridge part.........-.--- Severe: depth to 
roc 
Woodstock part............-| Severe: depth to 
rock. 
ToD?! 
Tunbridge part.............. Severe: slope, 
depth to rock. 
Woodstock part.............| Severe: slope 
depth to rock, 
TD: 
Tunbridge part..............| Severe: slope 
depth to rock, 
Woodstock part...........-- Severe: slope, 
depth to rook. 


Rock outcrop part. 


TwE:l 
Tunbridge part.............- 


Woodstock part...........--- 


Vershire: 
VeB :! 
Vershire part...............--- 


Glover part... 


VeC:! 
Vershire part.................. 


Glover part... 


VeD:! 
Vershire part 


Glover part... 
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TABLE 9.—Building site development—Continued 


Shallow 
excavations 


Severe: 


Moderate: slope, 
cutbanks cave. 

Severe: | 

Severe: slope, 
cutbanks cave. 


Severe: slope, 
depth to rock. 

Severe: slope 
depth to rock. 


Severe: depth to 
rock. 

Severe: depth to 
rock 

Severe: depth to 
rock, 

Severe: depth to 
rock 


Severe: slope, 
depth to rock. 

Severe: slope, 
depth to rock. 


wetness...... 


Dwellings 
without basements 


Severe: wetness, 
frost action. 


Moderate: — slope........ 
Severe: slope 
Severe: slope... 
Severe: wetness, 


frost action, 


Severe: floods, 
wetness. 
Moderate: frost 
action. 
Moderate: slope, 
frost action. 
Severe: slope............ 


Moderate: depth 
to rock. 

Severe: depth to 
tock. 


Moderate: slope, 
depth to rock. 


Severe: depth to 
rock. 


Severe: slope........... 
Severe: slope, 
depth to rock. 
Severe: slope............ 
Severe: slope, 


depth to rock, 


Severe: 


Severe: slope 
depth to rock. 


Moderate: depth 
to rock. 

Severe: depth to 
rock. 


Moderate: slope, 
depth to rock. 
Severe: depth to 

rock. 


Severe: 


Severe: slope, 
depth to rock. 


.| Severe: 


slope...........- 


Dwellings 
with basements 


Severe: 


Moderate: 


Severe: 


Severe: 


Severe: floods, 
wetness. 

Severe: 

Severe: 


Severe: slope, 
wetness. 


depth to 
depth to 


Severe: 
rock, 
Severe: 
rock, 
Severe: depth to 
rock, 


Severe: 
rock, 


depth to 


Severe: slope 
depth to rock. 

Severe: slope, 
depth to rock, 


Severe: slope, 
depth to rock. 

Severe: slope, 
depth to rock. 


Severe: slope, 
depth to rock. 
Severe: slope 


depth to rock, 


Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: slope. 
depth to mele 

Severe: slope, 


depth to rock. 


wetness...... 


slope........ 


wetness....... 


wetness....... 


Small commercial 
buildings 


Severe: wetness, 
frost action. 


Severe: slope............ 
Severe: slope... 
Severe: slope... 
Severe: wetness, 


frost action. 


Severe: floods, 
wetness. 


Moderate: slope, 
frost action. 
Severe: 


Severe:. slope..........-. 


Moderate: slope, 
depth to rock. 
Severe: depth to 
rock, 
Severe: slope............ 
Severe: slope, 
depth to rock. 
Severe: slope............ 
Severe: slope, 
depth to rock. 
Severe: slope............ 
Severe: slope, 


depth to rock. 


Severe: 


Severe: slope, 
depth to rock. 


Moderate: slope, 
depth to rock. 
Severe: depth to 
rock. 
Severe: slope........... 
Severe: slope, 
depth to rock. 
Severe: slope........... 
Severe: slope 
depth to rock. 


slope.........--. 


slope............ 


Local roads 
and streets 


Severe: wetness, 
frost action. 


Moderate: slope. 
....| Severe: slope. 
..| Severe: slope. 
Severe: wetness, 


frost action, 


Severe: floods, wet- 
ness, frost action. 


Moderate: frost 
action. 
Moderate: slope, 
frost action, 
Severe: slope. 


Moderate: frost ac- 
tion, depth to rock. 

Severe: depth to 
rock, 


Moderate: slope, 
depth to rock, 
frost action. 


Severe: depth to 
rock, 

Severe: slope. 

Satlica tae 

Severe: slope. 

Severe: slope 


depth to rock. 
Severe: slope. 


Severe: slope, 
depth to rock. 


Severe: frost action. 

Severe: depth to 
rock, 

Severe: frost action. 


Severe: depth to 
rock. 

Severe: slope, 
frost action. 

Severe: slope 


depth to rock. 
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Soil name and Shallow Dwellings Dwellings Small commercial Local roads 
map symbol excavations without basements with basements buildings and streets 
Vershire: (Continued) 
VgD1 
Vershire part... Severe: slope, Severe: slope... Severe: slope, Severe: slope............ Severe: slope, 
depth to rock. depth to rock. frost action. 
Glover part... Severe: slope, Severe: slope, Severe: slope Severe: slope, Severe: slope, 
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock. 
Rock outcrop part. 
VhE:! 
Vershire part................... Severe: slope, Severe: slope............ Severe: slope, Severe: slope............ Severe: slope, 
depth to rock. depth to rock. frost action. 
Glover part... Severe: slope, Severe: slope, Severe: slope, Severe: slope, Severe: slope, 
depth to rock. depth to rock, depth to rock. depth to rock. depth to rock. 
Walpole: Wa. Severe: wetness Severe: wetness, Severe: wetness........ Severe: wetness, Severe: wetness, 
frost action. frost action. frost action. 
Windsor . 
WB ng 2.2. tore ee Severe: cutbanks Slight: :c5::.hec. toes Slight) 6e.sA Geechee, Moderate: slope... Slight. 
cave. 
WnD, Wn. Severe: slope, Severe: slope............ Severe: slope............| Severe: slope.......:....| Severe: slope. 
cutbanks cave. 
Winooski: Wo... Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness. wetness, wetness. frost action. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 


ments, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. The roads are graded with soil material at 
hand, and most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of 
the soil as well as the quantity and workability of 
available fill material are important in design and con- 
struction of roads and streets. The AASHTO and Uni- 
fied classifications of the soil and the soil texture, 
density, shrink-swell potential, and potential frost 
action are indicators of the traffic supporting capacity 
used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones, all of which affect stability 
and ease of excavation, were considered. 


Sanitary facilities 


Favorable soil properties and site features are need- 
ed for proper functioning of septic tank absorption 
fields, sewage lagoons, and sanitary landfills. The na- 
ture of the soil is important in selecting sites for these 
facilities and in identifying limiting soil properties 
and site features to be considered in design and instal- 
lation. Also, those soil properties that deal with the 
ease of excavation or installation of these facilities will 
be of interest to contractors and local officials. Table 
10 shows the degree and kind of limitations of each 
soil for these uses and for use of the soil as daily cover 
for landfills, 

If the degree of soil limitation is indicated by the 
rating slight, soils are favorable for the specified use 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are unfavor- 


able for the specified use, but limitations can be over- 
come by special planning and design; and if severe, 
soil properties or site features are so unfavorable or 
difficult to overcome that major soil reclamation, special 
designs, or intensive maintenance are required. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil hori- 
zons between depths of 18 and 72 inches are evaluated 
for this use. The soil properties and site features con- 
sidered are those that affect the absorption of the efflu- 
ent and those that affect the construction of the system. 

Properties and features that affect the absorption 
of the effluent are permeability, depth to a seasonal 
high water table, depth to bedrock, and susceptibility 
to flooding. Stones, boulders, and a shallow depth to 
bedrock interfere with installation. Excessive slope 
may cause lateral seepage and surfacing of the effluent 
in downslope areas. Also, soil erosion and soil slip- 
page are hazards where absorption fields are installed 
in sloping soils. 

In some soils that have loose sand and gravel or 
fractured bedrock less than 4 feet below the tile lines, 
the absorption field does not adequately filter the efflu- 
ent and ground water may be contaminated. Such in- 
adequately filtered soils are AgA, AgB, and AgC in 
the Agawam series; MeA, MeB, and MeC in the Mer- 
rimac series; NnB and NnC in the Ninigret series; and 
WnB and WnC in the Windsor series. 

Percolation tests are performed to determine the ab- 
sorptive capacity of the soil and its suitability for sep- 
tic tank absorption fields, These tests should be per- 
formed during the season when the water table is 
highest and the soil is at minimum absorptive capacity. 
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Soil name and Septic tank 


SOIL SURVEY 


TABLE 10.—Sanitary facilities 


[“Percs slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated] 


Sewage lagoon 


Trench sanitary 


map symbol absorption fields areas landfill 
sa Severe: seepage........ Severe: seepage. 
.| Moderate:  slope........ ree seepage, Severe: seepage........ 
slope. 
AgD, AgE.......-..-2----2-10-0----- Severe: slope............ Revere: seepage, Severe: slope............ 
slope. 
Severe: percs Moderate: slope........| Severe: wetness........ 
slowly, wetness. 
Severe: percs Severe: slope............) Severe: wetness........ 
slowly, wetness. 
.| Severe: slope, peres | Severe: slope............ Severe: wetness........ 
slowly, wetness. 
Severe: peres Moderate: slope... Severe: wetness........ 
slowly, wetness. 
Severe: percs Severe: slope............ Severe: wetness........ 
slowly, wetness. 
.| Severe: slope, peres| Severe: slope............| Severe: wetness........ 
slowly, wetness. 
Severe: slope, peres | Severe: slope............| Severe: slope, 
slowly, wetness. wetness. 
Severe: percs Moderate: slope, Severe: wetness........ 
slowly, wetness. small stones. 
Severe: percs Severe: slope._.........- Severe: wetness........ 
slowly, wetness. 
Severe: slope, peres| Severe: slope............| Severe: wetness........ 
slowly, wetness. 
Severe: percs Severe: slope..........-- Severe: wetness........ 
slowly, wetness. 
Severe: slope, percs| Severe: slope............| Severe: slope, 
slowly, wetness. wetness. 
sees] BN tiicecssasstesetevenesacat esos Severe: seepage........ Severe: seepage........ 
..| Moderate: slope... | Severe: slope, Severe: seepage........ 
seepage. 
CoD, CsD...Wn.n-. eee Severe: slope............ Severe: slope, Severe: seepage........ 
seepage. 
Severe: slope............ Severe: slope, Severe: slope, 
seepage. seepage. 
Severe: slope, Severe: slope, Severe: seepage, 
large stones. seepage. large stones. 
Severe: slope, Severe: slope, Severe: slope, seep- 
large stones. seepage. age, large stones. 
Hadley: Ha... Severe: floods._......... Severe: floods, Severe: floods, 
seepage. seepage. 
Hartland: 
HdB .| Moderate: peres Moderate: slope, Slightescccceicccecccstcieses 
slowly. seepage. 
Moderate: slope, Severe: slope 
percs slowly. 
.-.| Severe: slope... Severe: slope............. Moderate: slope....... 
.| Severe: slope... Severe: slope... .| Severe: slope...... 
Limerick: Le... .| Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness, wetness, 
Merrimac: 
MeA, MeB............-..---------- Slightitnccscccesetiece Severe: seepage........; Severe: seepage, 
too sandy. 
NBG oc occ e nteeeans Moderate: _ slope... Severe: slope, Severe: seepage, 
seepage. too sandy. 


Area sanitary 
landfill 


Severe: 
Severe: 


Severe: 


Severe: 
Severe: 


Severe: 


seepage 
seepage 


wetness. 
wetness 


slope, 


wetness, 


Severe: 
Severe: 


Severe: 


wetness 
wetness. 


slope, 


wetness, 


Severe: 


slope, 


wetness. 


Severe: 
Severe: 


Severe: 


wetness 


wetness 


slope, 


wetness. 


Severe: 


Severe: 


wetness 


slope, 


wetness. 


Severe: 
Severe: 


Severe: 


seepage 
seepage 


slope, 


seepage. 


Severe: 


slope, 


seepage. 


Severe: 


slope, 


seepage. 


Severe: 


slope, 


seepage. 


Severe: 


floods, 


seepage. 


.| Moderate: 


Severe: 
Severe: 


Severe: 


slope... 
slope... 


floods, 


wetness. 


Severe: 


Severe: 


seepage 


seepage 


slope....... 


.| Poor: 


Daily cover 
for landfill 


.| Good. 


Fair: slope. 


Poor: slope. 


slope. 


Poor: slope. 


Fair: small stones. 

Fair: slope, small 
stones. 

Poor: slope. 


Poor: slope. 


Poor: wetness, thin 
layer, area reclaim. 
Poor: wetness, thin 
layer, area reclaim. 
Poor: slope, wet- 
ness, area reclaim. 
Poor: wetness, 
area reclaim. 
Poor: slope, wet- 
ness, area reclaim. 


Good. 
Fair: slope. 


Poor: slope. 


Poor: slope. 

Poor: slope, large 
stones. 

Poor: slope, large 
stones. 


Good. 


Good. 
Fair: slope. 


slope. 
slope. 


Poor: floods, 
wetness, 


Poor: 


Poor: thin layer, 
area reclaim. 
Poor: thin layer, 
area reclaim. 
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Soil name and 
map symbol 


Septic tank 


absorption fields 


Mena (Continued) 


ODD cessepeete. cassis 


Pomfret: 


PoC... 


Raynham: Ra 


Rock outcrop: Ro. 


Saco: Sa. cecececseenee cee 


Tunbridge: 
TbB:1 
Tunbridge part. 


Woodstock part. 
TbhC:! 

Tunbridge part. 

Woodstock part. 


TbD:! 
Tunbridge part. 


Woodstock part. 


TrDi 
Tunbridge part. 


Woodstock part. 


Rock outcrop part. 


Severe: slope........... 
Severe: slope........... 
Severe: wetness....... 
Severe: wetness....... 
Severe: wetness....... 
Severe: wetness, 


peres slowly. 


Moderate: slope, 
depth to rock. 


Severe: slope........... 
Severe: slope............ 
Severe: wetness, 


percs slowly. 


Severe: floods, 
wetness. 


Severe: 
slowly. 
Severe: 
slowly. 
Severe: slope; 
percs slowly. 
Severe: slope, 
peres slowly. 
Severe: slope, . 
peres slowly. 


peres 


peres 


Severe: depth to 
rock, 

Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: depth to 
rock, 

Severe: slope, 
depth to rock. 

Severe: slope 
depth to rock. 

Severe: slope, 


depth to rock. 


Severe: slope, 
depth to rock, 


Sewage lagoon 
areas 


Trench sanitary 
landfill 


Severe: slope, 
seepage. 

Severe: slope, 
seepage. 

Severe: excess 
humus, 

Severe: wetness, 
seepage. 

Severe: slope, 


wetness, seepage. 
Moderate: small 
stones. 


Severe: slope, 
seepage. 
Severe: slope, 
seepage. 
Severe: slope, 
seepage. 


Severe: 


Severe: floods, 
wetness. 


Moderate: 
seepage. 
Severe: 


slope, 


Severe: 
Severe: 


Severe: 


Severe: depth to 
rock, seepage. 
Severe: depth to 
rock, seepage. 


Severe: slope, 
depth to rock, 
seepage. 

Severe: slope, 
depth to rock, 
seepage. 


Severe: slope, 
depth tu rock, 
seepage. 

evere: slope, 
depth to rock, 
seepage. 


Severe: slope, 
depth to rock, 
seepage. 

Severe: slope, 
depth to rock, 
seepage. 


slope........... 


slope.........--. 
slope............ 
slope........... 


slope..._....... 


Severe: seepage, 
too sandy. 
Severe: slope, seep- 


age, too sandy. 


Severe: wetness, 
excess humus, 


Severe: wetness, 
seepage. 

Severe: wetness, 
seepage. 

Severe: wetness....... 

Severe: seepage, 
depth to rock. 

Severe: seepage, 
depth to rock, 

Severe: slope, see 


age, depth to rock. 


Severe: 


Severe: floods, 

wetness, 
Moderate: 
Moderate: 
Moderate: 


wetness. 
Severe: 


slope, 


Severe: slope, 
wetness. 


Severe: depth to 
rock, seepage. 
Severe: depth to 
rock, seepage. 


Severe: depth to 
rock, seepage. 


Severe: depth to 
tock, seepage. 
Severe: depth to 
rock, seepage. 
Severe: depth to 
rock, seepage. 
Severe: depth to 
rock, seepage. 


Severe: depth to 
rock, seepage. 


Daily cover 
for landfill 


Poor: slope, thin 


wetness....... 


wetness... 


wetness... 


wetness....... 


Area sanitary 
landfill 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 

Severe: wetness...... 

Severe: wetness, 
seepage. 

Severe: wetness, 
seepage. 

Severe: wetness...... 

Severe: seepage...... 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 

Severe: wetness...... 

Severe: floods, 
wetness. 

Blight: secede ets 

Moderate: slope... 

Severe: slope.......... 

Severe: slope, 
wetness. 

Severe: slope, 
wetness. 

Severe: seepage...... 

Severe: seepage...... 

Severe: seepage...... 

Severe: seepage...... 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 

Severe: slope, 
seepage. 


layer, area reclaim, 
Poor: slope, thin 
layer, area reclaim. 


Poor: wetness, 
excess humus. 


Fair: thin layer, 
area reclaim, 

Fair: slope, thin 
layer, area reclaim. 


Poor: wetness, 
area, reclaim. 


Fair: slope, too 
sandy. 
Poor: slope. 
Poor: slope. 
Poor: wetness. 
Poor: wetness, 
Good. 
Fair: slope. 
Poor: slope. 
Poor: slope. 
Poor: - slope. 
Fair: thin layer. 
Poor: thin layer, 


area reclaim, 


| Fair: slope, thin 
layer. 
Poor: thin layer, 


area reclaim. 

Poor: slope, thin 
layer, 

Poor: slope, thin 
layer, area reclaim. 

Poor: slope, thin 
layer, large stones. 


Poor: slope, thin 
layer, area reclaim. 
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TABLE 10.—Sanitary facilities—Continued 


Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover 
map symbol absorption fields areas landfill landfill for landfill 
Tunbridge—(Continued) 
TwEl 
Tunbridge part.............. Severe: slope, Severe: slope, Severe: slope, Severe: slope, Poor: slope, thin 
depth to rock. depth to rock, depth to rock, seepage. layer, large stones. 
seepage. seepage. 
Woodstock part............- Severe: slope, Severe: slope, Severe: slope, Severe: slope, Poor: slope, thin 
depth to rock. depth to rock, depth to rock, seepage. layer, area reclaim. 
seepage. seepage. 
Vershire: 
VeB:! 
Vershire part...........---.-- Severe: depth to Severe: depth to Severe: depth to Moderate: seepage..| Fair: thin layer. 
rock. rock. rock. 
Glover part... Severe: depth to Severe: depth to Severe: depth to Slightisesyescacnec Poor: thin layer, 
rock. rock, rock. area reclaim. 
VeC:! 
Vershire part...............- Severe: depth to Severe: slope, Severe: depth to Moderate: slope, Fair: slope, thin 
: rock. depth to rock. rock. seepage. layer. 
Glover part.....-.--2-------- Severe: depth to Severe: slope, Severe: depth to Moderate: slope......| Poor: thin layer, 
rock. depth to rock. rock. area reclaim, 
VeD:! 
Vershire part........-.-------- Severe: slope, Severe: slope, Severe: depth to Severe: slope, Poor: slope. 
depth to rock. depth to rock. rock. seepage. 
Glover part... Severe: slope, Severe: slope, Severe: depth to Severe: slope............ Poor: slope, thin 
depth to rock. depth to rock. roc) layer, area reclaim. 
VgD:1 
Vershire part... Severe: slope, Severe: slope, © © |-----------------e---e eee Severe: slope, Poor: slope. 
depth to rock. depth to rock. seepage. 
Glover part... Severe: slope, Severe: slope, Severe: depth to Severe: slope............ Poor: slope, thin 
depth to rock. depth to rock. roc layer, area reclaim. 
Rock outcrop part. 
VhE:1 
Vershire part...............| Severe: slope, Severe: slope, Severe: slope, Severe: slope, Poor: slope. 
depth to rock. depth to rock. depth to rock. seepage. 
Glover part............------- Severe: slope, Severe: slope, Severe: slope, Severe: slope............| Poor: slope, thin 
depth to rock. depth to rock. depth to rock. layer, area reclaim. 
Walpole: Wa... Severe: wetness Severe: percs Severe: percs Severe: percs Poor: wetness. 
rapidly, wetness. rapidly, wetness. rapidly, wetness. 
...| Severe: seepage-....... Severe: seepage........ Severe: seepage........ Poor: too sandy. 
.| Severe: slope, Severe: seepage........ Severe: slope, Poor: _ slope, too 
seepage. seepage. sandy. 
Severe: slope, Severe: slope, Severe: slope, Poor: slope, too 
seepage. seepage. seepage. sandy. 
Winooski: W0......--------------- Severe: floods, Severe: floods, Severe: floods, Severe: floods...........- Good 
wetness. wetness. wetness. 


I 
"This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 


In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it may 
be possible to install special systems that lower the 
seasonal water table or to increase the size of the 
absorption field so that satisfactory performance is 
achieved. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while bacteria decompose the solid and 
liquid wastes. Lagoons. have a nearly level flow area 
surrounded by cut slopes or embankments of com- 
pacted, nearly impervious soil material. They generally 
are designed so that depth of the sewage is 2 to 5 feet. 
Impervious soil, at least 4 feet thick for the lagoon 
floor and sides, is required to minimize seepage and 


contamination of local ground water. Soils that are 
very high in organic matter content and those that 
have stones and boulders are undesirable. Unless the 
soil has very slow permeability, contamination of local 
ground water is a hazard in areas where the seasonal 
high water table is above the level of the lagoon floor. 
In soils where the water table is seasonally high, seep- 
age of ground water into the lagoon can seriously re- 
duce its capacity for liquid waste. Slope, depth to bed- 
rock, and susceptibility to flooding also affect the loca- 
tion of sites for sewage lagoons or the cost of construc- 
tion. Shear strength and permeability of compacted 
soils affect the performance of embankments. 
Sanitary landfill is a method of disposing of solid 
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TABLE 11.—Construction materials 
[Frost action” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 


tions of “good,” “fair,” and “poor.” Absence of an entry means soil was not rated] 


Soil name and 
map symbo} 


slope.. 


Roadfill 


slope...... 


Sand 


Gravel 


Topsoil 


thin layer. 

thin layer, slope. 
slope, thin layer. 
slope, thin layer. 


frost action Unsuited: excess fines...| Unsuited: excess fines...) Good 
frost action... .-| Unsuited: excess fines....| Unsuited: excess fines...| Fair: slope. 
frost action... -| Unsuited: excess fines....| Unsuited: excess fines... Poor: slope. 
Buckland: 
BuB........ frost action Unsuited: excess fines... Unsuited: excess fines....| Fair: small stones. 
BuC.. frost action... ..| Unsuited: excess fines...| Unsuited: excess fines... Fair: slope, small stones. 
BuD.. frost action... .-| Unsuited: excess fines... Unsuited: excess fines..; Poor: slope. 
BvC... frost action... .| Unsuited: excess fines...) Unsuited: excess fines... Poor: slope, large stones. 
slope, frost action... Unsuited: excess fines...| Unsuited: excess fines... Poor: slope, large stones. 
Cabot: 
wetness, frost action....... Unsuited: excess fines... Unsuited: excess fines...| Poor: wetness, small stones 
area reclaim. 
wetness, frost action......| Unsuited: excess fines... Unsuited: excess fines... Poor: slope, wetness, small 
stones. 
COB sinc cescecssesdezcanteccance Poor: wetness, frost action......| Unsuited: excess fines... Unsuited: excess fines._| Poor: large stones, wetness, 
‘ area reclaim. 
COD es eed Poor: slope, wetness, frost Unsuited: excess fines... Unsuited: excess fines...| Poor: slope, large stones, 
action. wetness. 
excess fines...........| Unsuited: excess fines... Fair: small stones. 
: excess fines Unsuited: excess fines...| Fair: slope, small stones. 
slope.. excess fines........... Unsuited: excess fines... Poor: slope. 
slope.......- : excess fines, Unsuited: excess fines, | Poor: slope, large stones. 
large stones. large stones. 
C0) 5) Poor: excess fines, Unsuited: excess fines, | Poor: slope, large stones. 
large stones. large stones. 
slope, large stones............ Poor; excess fines, Unsuited: excess fines, | Poor: slope, large stones. 
large stones. large stones. 
frost action.........-.---.-- Poor: excess fines..........| Unsuited: excess fines... Good. 
Hartland: ; 
HIG Bex caicseeien cons Poor: frost action, low Unsuited: excess fines... Unsuited: excess fines... Good. 
strength. 
AG io, ecreniid Poor: tale action, low Unsuited: excess fines...| Unsuited: excess fines...| Fair: slope. 
strength. 
Hd D iat Poor: oe action, low Unsuited: excess fines... Unsuited: excess fines... Poor: slope. 
strength. 
1a (| Seen eee a Poor: slope, frost action, low | Unsuited: excess fines... Unsuited: excess fines...) Poor: slope. 
strength. 
Limerick: Le... Poor: wetness, frost action......) Unsuited........... ccc: Unsuited 2... cceceesecenenee Poor: wetness. 
Merrimac: 
...| Good... ..| Good... Fair: thin layer, area reclaim. 
.| Good... .| Good... Fair: slope, thin layer, area 
reclaim. 
bas | Fair: slope.........sccsesacesseceescees .| Good.. Poor: slope. 
MeE..... Poor: slope... .eeeceeeeeeeeee Good.. Poor: slope. 
Muck: Mu... Poor: wetness, low strength, | Unsuited: excess fines, | Unsuited: excess fines, {| Poor: wetness. 
excess humus. excess humus. excess humus. 
Fair: frost action..... Good... ...| Fair: excess fines............ Good. 
| Fair: frost action... Good... .| Fair: excess fines.......... Fair: slope. 
Poor: wetness, frost action, Unsuited: excess fines...., Unsuited: excess fines..._ Poor: wetness, small stones. 
area reclaim. 
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Raynham: Ra.............-- 
Rock outcrop: Ro. 


Saco: Sa..... 


Tunbridge: 
TbB:! 


Tunbridge part........ 

Woodstock part.....: 
TbC:! 

Tunbridge part....... 

Woodstock part...... 
TbD:1 


Tunbridge part........ 

Woodstock part...... 
TrD2 

Tunbridge part........ 


Woodstock part...... 

Rock outcrop part. 
TwE:! 

Tunbridge part........ 


Woodstock part...... 


Vershire: 
VeB:1 

Vershire part... 

Glover part... 


VeC:1 
Vershire part. 
Glover part... 


VeD:! 
Vershire part. 
Glover part.... 


VgD2 
Vershire part..........-- 


Glover part...........--- 

Rock outerop part. 
VhE 3} 

Vershire part........... 


Glover part.............- 


Walpole: 
Windsor: 
Ww 


Wa...... 


Winooski: Wo.... 


-| Poor: 
-| Poor: 


.| Poor: 


-| Poor: 


-| Poor: 


..| Poor: 
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TS 

Soil name and 
map symbol 


Roadfill 


Sand 


wetness, frost action...... 


wetness, frost action...... 


frost action. 
frost action... 


.| Poor: 
.| Poor: 


slope, frost action : 
slope, frost action............ 


thin layer, area reclaim.. 
thin layer, area reclaim.. 


thin layer, area reclaim.| 
thin layer, area reclaim.. 


thin layer, area reclaim.. 
thin layer, area reclaim.. 


thin layer, area reclaim... 
thin layer, area reclaim__ 
slope, thin layer, area 
reclaim. 


Poor: slope, thin layer, area 
reclaim. 


thin layer, frost action.... 
thin layer, area reclaim.. 


thin layer, frost action.... 
thin layer, area reclaim.. 


thin layer, frost action... 
thin layer, area reclaim.. 


Poor: 
Poor: frost action .........-.-+--+--+ 


thin layer, area reclaim.. 


Poor: slope, frost action...........- 


Poor: slope, thin layer, area 
reclaim. 


frost action, wetness...... 


slope... 
-| Poor: slope... 
Poor: frost action... 


excess fines._........ 
excess fines... 
excess fines... 
excess fines.......... 


Poor: 
Poor: 


Unsuited: 


Unsuited: excess fines... 


Unsuited: excess fines._. 


..| Unsuited: excess fines... 
| Unsuited: excess fines... 
Unsuited: excess fines, 

large stones. 


Unsuited: excess fines, 
large stones. 


Unsuited: 
Unsuited: 
Unsuited: excess fines... 
Unsuited: 


Unsuited: 
Unsuited: 


Unsuited: excess fines, 
large stones. 
Unsuited: excess fines... 


excess fines... 


Unsuited: excess fines, 
large stones. 
Unsuited: 


Unsuited: excess fines... 


Unsuited: 


Unsuited: 
Unsuited: 


Unsuited: excess fines._. 


Unsuited: 


Unsuited: excess fines, 
large stones. 
Unsuited: 


Unsuited: excess fines, 
large stones. 
Unsuited: 


Poor: 


excess fines... 


excess fines... 
excess fines.._. 


excess fines... 


excess fines... 


excess fines... 


excess fines... 


excess fines.... 
excess fines... 


excess fines... 


excess fines... 


excess fines... 


excess fines.......... 


excess fines.......... 


Gravel Topsoil 
Unsuited: excess fines....| Poor: too sandy. 

..| Unsuited: excess fines... Poor: slope, too sandy. 

..| Unsuited: excess fines... Poor: too sandy. 
Unsuited: excess fines... Poor: too sandy. 
Unsuited: excess fines....; Poor: wetness. 

Unsuited: excess fines...) Poor: wetness. 
Unsuited: excess fines....| Fair: small stones. 
Unsuited: excess fines....| Fair: slope, small stones. 
Unsuited: excess fines...| Poor: slope. 
Unsuited: excess fines, | Poor: slope. 
large stones. ‘ 
Unsuited: excess fines, | Poor: slope. 
large stones. 
Unsuited: excess fines.....| Good. 
Unsuited: excess fines... Poor: area reclaim. 
Unsuited: excess fines....| Fair: slope. 
Unsuited: excess fines....| Poor: area reclaim. 
Unsuited: excess fines....| Poor: slope. 
Unsuited: excess fines... Poor: slope, area reclaim. 
Unsuited: excess fines, | Poor: slope, large stones. 
large stones. 
Unsuited: excess fines... Poor: slope, area reclaim. 
Unsuited: excess fines, | Poor: slope, large stones. 
large stones. 
Unsuited: excess fines....| Poor: slope, area reclaim. 
Unsuited: excess fines....| Good. . 
Unsuited: excess fines... Poor: small stones, thin layer, 
area reclaim. 
Unsuited: excess fines.../ Fair: slope. 
Unsuited: excess fines... Poor: small stones, thin layer, 
area reclaim. 
Unsuited: excess fines... Poor: slope. 
Unsuited: excess fines....| Poor: slope, small stones, 
thin layer. 
Unsuited: excess fines, | Poor: slope, large stones. 
large stones. 
Unsuited: excess fines..| Poor: slope, small stones, 
thin layer. 
Unsuited: excess fines, | Poor: slope, large stones. 
large stones. 
Unsuited: excess fines...) Poor: slope, small stones, 
thin layer. 
Poor: excess fines.......... Poor: wetness. 

| Poor: excess fines........... Poor: too sandy. 

Poor: excess fines..........| Poor: slope, too sandy. 

‘| Poor: excess fines..........| Poor: slope, too sandy. 
Unsuited: excess fines....| Good. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 
havior of the whole mapping unit. 


Soil name and map symbol 


Agawam: AgA, AgB, AgC, 
AgD, AgE. 


Belgrade: BeB, BeC, BeD........ 


Buckland: 
BuB, BuC, BuD...W..2 


Cabot: 
CaB, CaC, CaD.o 


CbB, CbD_ 


Colrain: 
CoB, CoC, CoD... 


ORANGE COUNTY, VERMONT 


TABLE 12.— Water management 


{“Seepage” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated] 
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.| Slope, seepage... 


Pond Embankments, Aquifer-fed Terraces 
reservoir dikes, and excavated Drainage and 
areas levees ponds diversions 
Seepage, slope... Seepage, piping..| No water.............. Not needed.......... Slope, 
erodes easily. 
Slope.......eeeecee Piping, Slope, slow refill..| Percs slowly........ Percs slowly, 
erodes easily. erodes easily, 
Slope... Piping .| Deep to water....| Percs slowly, Slope 
slope. motitig ie ag 
- percs slow 
Slope... Piping, Deep to water, | Slope... Slope, 
large stones large stones. rooting depth, 
large stones. 
Slope. ..-0teistccscce: Favorable......._... Slope....2......--- Slope, Slope, 
peres slowly, wetness, 
poor outlets. rooting depth. 
Slope... Large stones, Slope, Slope, Wetness, 


piping. 


| Seepage, piping... 


CsD, CsE, CxD, CxE.... Slope, seepage.....| Seepage, large 
stones, piping. 

Hadley: Ha... eeeceeeeeeeeeeeee Seepage..........-...-- Piping, seepage... 

Hartland: HdB, HdC, HdD, | Slope................... Piping, 

HdE. ow strength, 
erodes easily. 

Limerick: Lee Seepage..........--...- Piping, 

ow strength. 
Merrimac: MeA, MeB, MeC, | Slope, seepage.....) Seepage................ 
MeD, MeE. 

Muck: Mu... ae eeeececeeseeerecee Excess humus...... Excess humus, 
low strength, 
unstable fill. 

Ninigret: NnB, Nn@... Slope, seepage....; Seepage, piping.. 


Peacham: PO... ccescseseceeseaee 


Pomfret: 
PoC, PoD........ 
PsD, PtE 


Raynham: Ra. eee ene 


Rock outcrop: Ro. 
Saco: 


Stowe 


Favorable............ 


Slope, seepage... 
Slope, seepage... 


Seepage, piping. 
Seepage, 
large stones, 
piping. 


Erodes easily, 


piping, 
ow strength. 


Low strength, 
piping. 


Large stones, 
piping. 


large stones. 


No water............. 
No water.............. 


No water.............. 


Deep to water.__- 


Favorable............ 


No water.............. 


Cutbanks cave.... 


Deep to watert...... 


Favorable............ 


peres slowly, 
poor outlets. 


Not needed.......... 
Not needed.......... 
Not needed.......... 
Not needed.......... 


Wetness, floods... 
Not, needed.......... 


Cutbanks cave, 
excess humus, 
poor outlets. 


Wetness, slope... 
Poor outlets, 


percs slowly, 
wetness. 


Not needed.......... 
Not needed.......... 


Wetness, 
percs slowly. 


Wetness, floods... 


Not needed.......... 


Not needed.......... 


large stones, 
rooting depth. 


large stones. 
Not needed.......... 


Slope, 
erodes easily. 


Not needed.......... 


Slope, too 
sandy. 


Not needed.......... 


Slope, wetness... 


Wetness, 
rooting depth, 
poor outlets. 


Slope, too sandy.. 
Slope, 
large stones, 
too sandy. 


Wetness, 
erodes easily, 
percs slowly. 


Not needed.......... 


Erodes easily, 
percs slowly. 


Large stones, 
percs slowly, 
erodes easily, 


Grassed 
waterways 


Slope, 
erodes easily. 


Percs slowly, 
erodes easily. 


Slope, 
rooting depth, 
percs slowly. 
Slope, 
large stones, 
rooting depth. 


Slope, 
wetness, 
rooting depth. 
Slope, . 
wetness, 
large stones. 


Slope. 
Slope, 
large stones. 


Not needed. 


Slope, 
erodes easily. 


Wetness. 


Slope, 
droughty. 


Not needed. 


Slope, wetness. 


Wetness, 
rooting depth, 
percs slowly. 


Slope. 
Slope, 
large stones. 


Wetness, 
erodes easily, 
percs slowly. 


Wetness. 


Slope, 
percs slowly, 
erodes easily. 
Large stones, 
percs slowly, 
erodes easily. 
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Soil name and map symbol 


Tunbridge: 
ToB:} 
Tunbridge part...............--+. Slope, depth to 
rock, seepage. 
Woodstock part...........--.------ Slope, depth to 
rock, seepage. 
TbC:1 
Tunbridge part................----- Slope, depth to 
rock, seepage. 
Woodstock part.............------ lope, : 
epth to rock, 
seepage. 
TbD:! 
Tunbridge part...........-.---.+ Slope, depth to 
rock, seepage. 
Woodstock part..............---- a es 
epth to rock, 
seepage. 
™! : brid; . Ss 
‘unbridge part.—............-..- e, 
F daneh to rock, 
seepage. 
Woodstock part.........-...--+--+ 


Rock outcrop part. 


TwE: 


Tunbridge part.........---.-------- 


Woodstock 


Vershire: 
VeB:! 


PATE... ..eeeeeeeeeeceeeee 


Vershire part.—........---.---.-----+ 


Glover part 


VeC2 


Vershire part... 


Glover part. 


VeD:1 


Vershire part..........---.------- 


Glover part. 


VgD:1 


Vershire part. 


Glover part 


Rock outcrop part. 


VhE 2} 


Vershire part... 


Glover part. 
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TABLE 12.—Water management—Continued 


Pond 
reservoir 
areas 


seepage. 


ps 
lepth to rock, 
seepage. 


Depth to rock, 
slope, seepage. 

Depth to rock, 
seepage, slope. 


Depth to rock, 
slope, seepage. 

Depth to rock, 
seepage, slope. 


Depth to rock, 
slope, seepage. 

Depth to rock, 
seepage, slope. 


Slope, 
dept to. rock, 
seepage. 
Depth to rock, 
seepage, slope. 


Slope, 
capil to rock, 
seepage. 

Depth to rock, 
seepage, slope. 


Embankments, 
dikes, and 
levees 


Thin layer, 
piping. 
Thin layer, 
seepage, 

piping. 


Thin layer, 
piping. 
Thin layer, 
seepage, 
piping. 


Thin layer, 
piping. 
Thin layer, 
seepage, 

piping. 


Thin layer, 
large stones, 
piping. 

Thin layer, 
seepage, 
piping. 


Thin layer, 
large stones, 
piping. 

Thin layer, 
seepage, 
piping. 


Thin layer, 
low strength. 

Piping, thin 
ayer. 


Thin layer, 
low strength. 

Piping, thin 
layer. 


Thin layer, 
low strength. 

Piping, thin 
ayer. 


Thin layer, 
large stones. 


Piping, thin 
ayer. 


Thin layer, 
large stones. 


Piping, thin 
ayer. 


Aquifer-fed 
excavated 
ponds 


No water...........--. 
Depth to rock, 
no water, 
No water..........--- 
Depth to rock, 
no water. 
No water............- 
Depth to rock, 
no water. 


No water............- 


Depth to rock, 
no water. 
No water............. 
Depth to rock, 


no water. 


No water.......-..--- 


No water, 
depth to rock. 


No water..... 


No water, 
depth to rock. 


No water...........-: 


No water, 
depth to rock. 


No water, 
depth to rock. 
No water.........---- 


No water, 
depth to rock. 


Drainage 


Not needed.......... 
Not needed.......... 


Not needed.......... 
Not needed.......... 


Not needed 
Not needed 


Not needed. 


Not needed. 


Not needed. 


Not needed. 


Not needed.......... 


Not needed. 


Not needed.......... 


Not needed 


Not needed. 


Not needed 


Not needed 


Not needed. 


Terraces 
and 
diversions 


Slope, 
depth to rock. 
Slope, : 
depth to rock, 
rooting depth. 


Slope, depth to 
rock, 

Slope, 
depth to rock, 
rooting depth. 


Slope 
death to rock. 


ie ed 
epth to rock, 
rooting depth. 


Slope, 
depth to rock, 
large stones. 


lees, 
epth to rock, 
rooting depth. 


bao oa 
epth to rock, 
large stones. 


epth to rock, 


Depth to rock, 
slope. 

Depth to rock, 
slope, 
rooting depth. 


Depth to rock, 
slope. 
Depth to rock, 


slope, 
rooting depth. 
Depth to rock, 
sl oP 
Depth to rock, 


ope, 
rooting depth. 


sae 2a 

epth to rock, 
large stones. 

Depth to rock, 
slope, 
rooting depth. 


Slope, 
depth to rock, 
large stones. 
Depth to rock, 
slope, 
rooting depth. 


Grassed 
waterways 


Slope. 
Slope, 
dent to rock, 
rooting depth. 
Slope. 
Slope, 
depth to rock, 
rooting depth. 
Slope. 
Slope 
dept to rock, 
rooting depth. 
Slope, 


large stones, 


Slope 
deri to rock, . 
rooting depth. 


Slope, 
large stones, 


Slo 
devel to rock, 
rooting depth. 


Slope. 


Slope, 
depth to rock, 
rooting depth. 


Slope. 


Slope 
danth to rock, 
rooting depth. 


Slope. 


Slope, 
epth to rock, 
rooting depth. 


Slope, 
large stones. 


Slope, 
depth to rock, 
rooting depth. 


Slope, 
large stones. 


Slope. 
depth to rock, 
rooting depth. 
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Pond Embankments, Aquifer-fed Terraces Grassed 
Soil name and map symbol reservoir dikes, and excavated Drainage and - waterways 
areas levees ponds diversions 
Walpole: Wa... c.ecccceesescesseceeeee Peres rapidly......| Favorable........... Favorable............ ‘Wetness...............- Wetness, piping..| Wetness. 
Windsor: WnB, WnD, WnE....| Seepage, slope......| Seepage, piping..| No water.............. ‘Not needed.......... Piping, slope, Droughty, 
too sandy. slope. 
Winooski: Wo................-....-.| Peres slowly........ Piping.........-....- Deep to water...... ae poor Not needed.......... Not needed. 
outlets. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 


havior of the whole mapping unit. 


waste, either in excavated trenches or on the surface 
of the soil. The waste is spread, compacted in layers, 
and covered with thin layers of soil. Landfill areas 
are subject to heavy vehicular traffic. Ease of excava- 
tion, risk of polluting ground water, and trafficability 
affect the suitability of a soil for this purpose. The 
best soils have a loamy or silty texture, have moderate 
or slow permeability, are deep to bedrock and a sea- 
sonal water table, are free of large stones and boul- 
ders, and are not subject to flooding. In areas where 
the seasonal water table is high, water seeps into the 
trenches and causes problems in excavating and filling 
the trenches. Also, seepage into the refuse increases 
the risk of pollution of ground water. Clayey soils are 
likely to be sticky and difficult to spread. Sandy or 
gravelly soils generally have rapid permeability that 
allow noxious liquids to contaminate local ground 
water. 

Unless otherwise stated, the ratings in table 10 
apply only to soil properties and features within a 
depth of about 6 feet. If the trench is deeper, ratings of 
slight or moderate may not be valid. Site investigation 
is needed before a site is selected. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The lim- 
itations caused by soil texture, depth to bedrock, and 
stone content do not apply to this type of landfill. Soil 
wetness, however, may be a limitation because of the 
difficulty in operating equipment. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill during 
both wet and dry weather. Soils that are loamy or silty 
and free of stones or boulders are better than other 
soils. Clayey soils may be sticky and difficult to spread; 
sandy soils may be subject to soil blowing. 

In addition to these features, the soils selected for 
final cover of landfill should be suitable for growing 
plants. In comparison with other horizons, the A hori- 
zon in most soils has the best workability, more organic 
matter, and the best potential for growing plants. 
Thus, for either area or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of available suitable soil 


material and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclamation 
of the borrow areas, such as slope, erodibility, and po- 
tential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 11 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth ob- 
served and described as the survey is made, generally 
about 6 feet. 

Roadfill is soi] material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance of 
the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that de- 
termine such performance is given in the descriptions 
of soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 or 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within the profile. The estimated engineer- 
ing properties in table 15 provide more specific infor- 
mation about the nature of each horizon that can help 
determine its suitability for roadfill. 

Soils rated good have low shrink-swell potential, 
low potential frost action, and few cobbles and stones. 
They are at least moderately well drained and have 
slopes of 15 percent or less. Soils rated fair have a 
plasticity index of less than 15 and have other limiting 
features, such as high shrink-swell potential, high po- 
tential frost action, steep slopes, wetness, or many 
stones. If the thickness of suitable material is less than 
3 feet, the entire soil is rated poor, regardless of the 
quality of the suitable material. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and 
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are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions and in table 15. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to sustain the growth of plants. Also 
considered is the damage that would result to the area 
from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
stones, are low in content of gravel and other coarse 

fragments, and are gently sloping. They are low in 
soluble salts, which can limit plant growth; and they 
are naturally fertile or respond well to fertilization. 
These soils are not so wet that excavation is difficult 
during most of the year. 

Soils rated fair are loose sandy, firm loamy, or clayey 
soils in which the suitable material is only 8 to 16 
inches thick; or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils;. very firm clay- 
ey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, 
or soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic mat- 
ter content. This horizon is designated as Al or Ap 
in the soil series descriptions. The absorption and re- 
tention of moisture and nutrients for plant growth are 
greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 12 site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 
water control structures. 

Pond reservoir areas hold water behind a dam or an 
embankment. Soils suitable for this use have low seep- 
age potential, which is determined by the permeability 
and depth over fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and is 
of favorable stability, shrink-swell potential, shear 


strength, and compaction characteristics. Stones and 
organic matter in a soil downgrade the suitability of a 
soil for use in embankments, dikes, and levees. 

An aquifer-fed excavated pond is a. body of water 
created by excavating a pit or dugout into a ground- 
water aquifer. Excluded are ponds that are fed by sur- 
face runoff and embankment ponds that impound 
water 3 feet or more above the original surface. Rat- 
ings in table 12 are for ponds that are properly de- 
signed, located, and constructed. Soil properties and 
site features that affect aquifer-fed ponds are depth 
to a permanent water table, permeability of the aqui- 
fer, quality of the water, and ease of excavation. 

Drainage of soil is affected by such soil properties 
as permeability, texture, structure, depth to claypan 
or other layers that influence rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, salinity and alkalinity, and 
availability of outlets for drainage. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a 
slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
of slope and steepness; depth to bedrock or other un- 
favorable material; permeability; establishing vege- 
tation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, perme- 
ee erodibility, and suitability for permanent vege- 

ation. 


Recreation 


The soils of the survey area are rated in table 13 
according to limitations that affect their suitability for 
camp areas, picnic areas, playgrounds, and paths and 
trails. The ratings are based on such restrictive soil 
features as flooding, wetness, slope, and texture of the 
surface layer. Not considered in these ratings, but im- 
portant in evaluating a site are location and accessibil- 
ity of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, 
access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreational use by the duration of flooding and the 
season in which it occurs. Onsite asessment of height, 
duration, and frequency of flooding is essential in 
planning recreational facilities. 

In table 13 the limitations of soils are rated as slight, 
moderate, or severe. Slight means that the soil prop- 
erties are generally favorable and that the limitations 
are minor and easily overcome; moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance; and severe means 
that soil properties are unfavorable and that limita- 
tions can be offset only by costly soil reclamation, spec- 


Soil name and 
map symbol 


BeB. 


Ninigret: 
NnB.. 


NnC... 


Peacham: Pe................ 


ORANGE COUNTY, VERMONT 


TABLE 13.—Recreational development 


[“Percs Slowly” and some of the other terms that describe restrictive features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe’’] 
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too sandy. 


Camp areas Picnic areas Playgrounds Paths and trails 
Slight ...| Slight. 
..| Moderate: .| Slight. 
: slope. = .| Severe: .| Slight. 
| Severe: slope.. -| Severe: slope............| Severe: .| Moderate: slope. 
.| Severe: slope...... Severe: slope... Severe: .| Severe: slope. 
Moderate: peres slowly, Moderate: wetness..| Moderate: slope, peres Slight. 
wetness. slowly, wetness. 
Moderate: slope, peres Moderate: slope, Severe: slope... Slight. 
slowly, wetness. wetness. 
Severe: slope...............-.---...------- Severe: slope............ Severe: slope._......-.------------------ Moderate: slope. 
.| Moderate: peres slowly.............. Slight:2...c.cc teens Moderate: slope, peres slowly-...| Slight. 
Moderate: slope, peres slowly... Moderate: slope....... Severe: slope... ...| Slight. 
Severe: slope .-| Severe: slope............| Severe: slope. -| Moderate: slope. 
.| Severe: slope...... .| Severe: slope... Severe: slope -| Moderate: slope, large 
stones. 
Severe: slope........---....---.---- Severe: slope............ Severe: slope... .--------e eee Severe: slope. 
Severe: wetness, percs slowly... Severe: wetness........ Severe: wetness, percs slowly, | Severe: wetness. 
| small stones. 
Severe: wetness, percs slowly..... Severe: wetness........ Severe: slope, wetness, percs Severe: wetness. 
slowly. 
Severe: slope, wetness, percs Severe: slope, Severe: slope, wetness, percs Severe: wetness. 
slowly. wetness. slowly. 
.| Severe: wetness, percs slowly....| Severe: wetness........ Severe: slope, wetness, small Severe: wetness. 
stones. 
Severe: slope, wetness, percs Severe: slope, Severe: slope, wetness, small Severe: slope, wetness. 
slowly. wetness. stones, 
| Slight... Slight... Moderate: slope, small stones....! Slight. 
Moderate: slope. .-.| Moderate: ..| Severe: .| Slight. 
Severe: .| Severe: slope... .| Severe: -| Moderate: slope. 
.| Severe: Severe: slope... Severe: -| Moderate: slope, large 
stones. 
.| Severe: | Severe: slope. ..| Severe: slope ..-| Severe: slope. 
Severe: .-.| Severe: slope. .| Severe: slope, large stones. .| Severe: large stones. 
.| Severe: .| Severe: slope... Severe: slope, large stones Severe: slope, large 
stones. 
Severe: Moderate: fleods...... Moderate: floods................-..-....-- Slight. 
g Moderate: slope... ....| Slight. 
..| Moderate: slope...) Severe: slope... .| Slight. 
Severe: slope... .| Severe: slope............. Severe: slope. .| Moderate: slope. 
.| Severe: slope... Severe: slope... Severe: slope........... .| Severe: slope. 
Severe: floods, wetness... Severe: wetness........ Severe: wetness, floods _............. Severe: wetness. 
.| Slight... Slight... ...-| Slight. 
Slight... ..| Slight... . .| Slight. 
Moderate:. slope. ..| Moderate: slope........| Severe: .| Slight. 
Severe: slope... ..| Severe: slope............ Severe: -| Moderate: slope. 
-| Severe: slope... ceceeceeeeoee Severe: slope............ Severe: Severe: slope. 
Severe: excess humus, wetness..| Severe: excess Severe: excess humus, wetness..| Severe: excess humus, 
humus, wetness. wetness, 
Slight. Slight.........-..--...-.-..-- :.| Moderate: slope, wetness...........| Slight. 
\Moderate: Moderate: slope.......| Severe: slope .| Slight. 
Severe: .| Severe: wetness........ Severe: wetness, small stones... Severe: wetness. 
Moderate: Moderate: slope, Severe: slope... Moderate: too sandy. 
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TABLE 13.—Recreation development—Continued 


a 


Soil name and Camp areas Pienic areas Playgrounds Paths and trails 
map symbol 
Promfret—(Continued) 
POD vissct sss cated Severe: slope.......2..-.-ceeeseeees Severe: slope............ Severe: slope.........-2.---s-sescesee Moder: slope, too 
sandy. 
PSD 2ccotinxeeeee Severe: slope...........-.-222--ssesee+ Severe: slope............ Severe: slope... eee Moderate: slope, large 
stones. 
PUES 2c Sere ens Severe: slope..........cccgeeeceseececeees Severe: slope...........- Severe: slope.........---.1ceec-eee Severe: slope. 
Raynham: Ra. | Severe: Wetmess...........2--se eens Severe: wetness....... sae slope, wetness, peres Severe: wetness. 
slowly. 
Rock outcrop: Ro. 
Saco: Sai... Severe: floods, wetness................ Severe: wetness........ Severe: floods, wetness...............- Severe: wetness. 
Moderate: percs slowly.........-..-- Slight sc: scsccsccaicnrtin sees Moderate: sepe: pene slowly....| Slight. 
.| Moderate: slope, percs slowly. ..| Severe: slope... ..| Slight. 
.| Severe: slope.. .| Severe: ...| Severe: slope... .| Moderate: slope. 
Severe: slope...... Severe: .| Severe: slope....... Moderate: slope, large 
stones. 
Severe: slope... Severe: Severe: slope... steal | Severe: slope. 
Tunbridge: 
TbB:i 
Tunbridge part... Slight Moderate: slope, depth to rock..| Slight. 
vee part...... ight... a= Slight. Severe: depth to rock.................. Slight. 
TbG:! 
Tunbridge part........ Moderate: slope..... ..| Moderate: slope... Severe: slope....-.-----..-.--2----= Slight. 
Woodstock part...... Moderate: slope... Moderate:  slope....... Severe: alee, depth to rock...... Slight. 
TbD 
Tunbridge part........ Severe: slope Severe: slope...........- Severe: slope.......-.-----.-eeee Moderate: slope. 
fat part...... Severe: slope Severe: slope...........- Severe: ee depth to rock...... Moderate: slope. 
TrD:! 
Tunbridge part........ Severe: slope........---s---onsesessroeteees Severe: slope............ Severe: slope........---.----ese- ee Moderate: slope, large 
stones. 
Woodstock part...... Severe: slope........------------eee Severe: slope....-.....-- Severe: slope, depth to rock...... Moderate: slope. 
Rock outcrop part. 
TwE:! 
Tunbridge part.__... Severe: slope..... Severe: slope...........) Severe: slope .._....-----s-eeeeceere Severe: slope. 
Woodstock part...... Severe: slope.. : Severe: slope, depth to rock...... Severe: slope. 
Vershire: 
VeB:! 
Vershire part... Moderate. ...| Slight. 
oa part. .| Severe: depth to rock.... .) Slight. 
eC: 
Vershire part..._....... Moderate: slope. Moderate: slope... Severe: slope... 
wa part... Moderate: slope. Moderate: slope._.| Severe: slope, dep 
eD:! 
Vershire part............ Severe: slope... Severe: slope...........- Severe: slope... eee Modenie: slope, depth 
to rock. 
eye part..........--- Severe: slope........--s---e-sseecerssereens Severe: slope............ Severe: slope, depth to rock...... Moderate: slope. 
Mersiiee part........... Severe: slope ....----------s--eesssecceeone Severe: slope............ Severe:  slope......----.s-sececeececsees Moderate: slope, large 
stones. 
Glover part...........-.- Severe: slope......-.---------------- Severe: slope............| Severe: slope, depth to rock...... Moderate: slope. 
wae Rock outcrop part. 
Vorshire part. : Severe: Severe: slope.......--.-------2----- Severe: slope. 
Glover part.............- : cavers Severe: .| Severe: res depth to rock....... Severe: slope. 
Walpole: Wa........--..- Severe: wetnesS.......---.--.-------0-++ Severe: Severe: wetness .| Severe: wetness. 
Windsor: 
WiBizcskanstecom Moderate: too sandy.................- Mae too Severe: too-sandy........-..--..--- Moderate: too sandy. 
sandy. 
WoDi2eiesis Severe: slope.........----------------- Moderate: slope, Severe: slope, too sandy...-.......... Moderate: too sandy. 
too sandy. 
WWE cease reanttscee eee Severe: slope.........-.-.----e-eeseeee Severe: slope............ Severe: slope, too sandy............ Severe: slope, too sandy. 
Winooski: W6.............- Severe: floods. _......-.-----eneeceeeeses Moderate: floods...... Moderate: floods. ....-------.---0.-.00+ Slight. 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and be- 
havior of the whole mapping unit. 
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ial design, intensive maintenance, limited use, or by a 
combination of these measures. 

The information in table 13 can be supplemented by 
additional information in other parts of this survey. 
Especially helpful are interpretations for septic tank 
absorption fields, given in table 10, and interpretations 
for dwellings without basements and for local roads 
and streets, given in table 9. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines (fig. 17). These areas are 
subject to heavy foot traffic and some vehicular traffic. 
The best soils for this use have mild slopes, and they are 
not wet and are not subject to flooding during the pe- 
riod of use. The surface has few or no stones or boul- 
ders, absorbs rainfall readily but remains firm, and is 
not dusty when dry. Strongly sloping soils and stones or 
boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, and are not subject 
to flooding during the period of use. Also, they are not 
sloping, and do not have stones or boulders that will 
increase the cost of shaping sites or of building access 
roads and parking areas. 


Playgrounds require soils that can withstand inten-_ 


sive foot traffic. The best soils are almost level, and 
they are not wet and are not subject to flooding during 


the season of use. The surface is free of stones or 
boulders, is firm after rain, and is not dusty when dry. 
If shaping is required to obtain a uniform grade, the 
depth of the soil over rock should be sufficient to allow 
necessary grading. 

The design and layout of paths and trails for walk- 
ing, horseback riding, and bicycling should require 
little or no cutting and filling. The best soils for this 
use are those that are not wet, are firm after rain, 
are not dusty when dry, and are not subject to flooding 
more than once during the period of use. They should 
be moderately sloping and have few or no stones or 
boulders on the surface. 


Wildlife 


Wildlife is an abundant and important natural re- 
source in Orange County. Deer, in particular, have an 
important economic impact during the hunting season. 

The mountains and large inaccessible woodland areas 
on uplands are covered by hardwood trees. Stands of 
coniferous trees are restricted largely to areas of shal- 
low, rocky soils on hilltops or to poorly drained soils 
in the valleys and in depressions. Wildlife inhabiting 
these large wooded areas are deer, bear, bobcat, fisher- 
cat, snowshoe hare, coyote, porcupine, beaver, ruffed 
grouse, small mammals, and songbirds. 

Much of the uplands and valleys are in dairy farms 
that are interspersed with wooded areas, Principal 
crops on these farms are grasses and legumes and 
some corn grown for silage. Abandoned farmland is 


Figure 17.—A camping and recreational development on Buckland soils. Pond is on Cabot soils. 
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invaded by herbaceous plants and shrubs. Coniferous 
trees are on the shallow soils on ridges and on the wet 
soils in depressions. Wildlife inhabiting these areas 
are deer, snowshoe hare, racoon, red fox, woodchuck, 
beaver, muskrat, gray squirrel, ruffed grouse, wood- 
cock, small mammals, and songbirds. 

The slow-moving streams, potholes, beaver ponds, 
pee man-made ponds furnish limited habitat for water- 
owl. 


Wildlife habitat 


Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the development of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements is 
missing, inadequate, or inaccessible, wildlife will either 
be scarce or will not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 


tation, by properly managing the existing plant cover, © 


and by fostering the natural establishment of desir- 
able plants. 

In table 14 the soils in the survey area are rated ac- 
cording to their potential to support the main kinds 
of wildlife habitat in the area (1). This information can 
be used in planning the use of parks, wildlife refuges, 
nature study areas, and other developments for wild- 
life; selecting soils that are suitable for creating, im- 
proving, or maintaining specific elements of wildlife 
habitat; determining the intensity of management 
needed for each element of the habitat; and determin- 
ing areas that are suitable for acquisition to manage 
for wildlife. 

The potential of the soil is rated good, fair, poor, 
or very poor. A rating of good means that the element 
of wildlife habitat or the kind of habitat is easily creat- 
ed, improved, or maintained. Few or no limitations 
affect management, and satisfactory results can be 
expected if the soil is used for the designated purpose. 
A rating of fair means that the element of wildlife 
habitat or kind of habitat can be created, improved, 
or maintained in most places. Moderate intensity of 
management and fairly frequent attention are required 
for satisfactory results. A rating of poor means that 
limitations are severe for the designated element or 
kind of wildlife habitat. Habitat can be created, im- 
proved, or maintained in most places, but management 
is difficult and requires intensive effort. A rating of 
very poor means that restrictions for the element of 
wildlife habitat or kind of wildlife are very severe and 
that unsatisfactory results can be expected. Wildlife 
habitat is impractical or even impossible to create, im- 
prove, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, sorghum, wheat, 
oats, barley, millet, buckwheat, cowpeas, soybeans, and 
sunflowers. The major soil properties that affect the 


growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water ca- 
pacity, wetness, slope, surface stoniness, and flood haz- 
ard. Soil temperature and soil moisture are also con- 
siderations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, bluegrass, brome- 
grass, timothy, orchardgrass, clover, alfalfa, trefoil, 
and crownvetch. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water ca- 
pacity, wetness, surface stoniness, flood hazard, and 
slope. Soil temperature and soil moisture are also con- 
siderations. 

Wild herbaceous plants are native or naturally es- 
tablished herbaceous grasses and forbs, including 
weeds, that provide food and cover for wildlife. Ex- 
amples are bluestem, indiangrass, goldenrod, beggar- 
weed, pokeweed, partridgepea, and wheatgrass. Major 
soil properties that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, 
and flood hazard. Soil temperature and soil moisture 
are also considerations. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foliage that 
wildlife eat. Examples of native plants are oak, poplar, 
cherry, apple, hawthorn, dogwood, sumac, hazelnut, 
blackberry, grape, viburnum, blueberry, bayberry, and 
briers. Examples of fruit-producing shrubs that are 
commercially available and suitable for planting on 
soils rated good are Russian-olive, autumn-olive, and 
crabapple. Major soil properties that affect growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in the 
form of browse, seeds, or fruitlike cones. Examples 
are pine, spruce, hemlock, fir, yew, cedar, and juniper. 
Major soil properties that affect the growth of con- - 
iferous plants are depth of the root zone, available 
water capacity, and wetness. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, ex- 
clusive of submerged or floating aquatics. They pro- 
duce food or cover for wildlife that use wetland as 
habitat. Examples of wetland plants are smartweed, 
wild millet, rushes, sedges, reeds, wildrice, saltgrass, 
cordgrass, and cattail. Major soil properties affecting 
wetland plants are texture of the surface layer, wet- 
ness, reaction, salinity, slope and surface stoniness. 

Shallow water areas are bodies of surface water 
that have an average depth of less than 5 feet and are 
useful to wildlife. They can be naturally wet areas, or 
they can be created by dams or levees or by water- 
control devices in marshes or streams. Examples are 
muskrat marshes, waterfowl feeding areas, wildlife 
watering developments, beaver ponds, and other wild- 
life ponds. Major soil properties affecting shallow 
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water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas 
are to be developed. 

The kinds of wildlife habitat are briefly described 
in the following paragraphs. 

Openland habitat consists of croplands, pastures, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild herba- 
ceous plants. The kinds of wildlife attracted to these 
areas include meadowlark, field sparrow, killdeer, cot- 
tontail rabbit, red fox, and woodchuck. 

Woodland habitat consists of hardwoods or conifers 
or a mixture of both, with associated grasses, legumes, 
and wild herbaceous plants. Examples of wildlife at- 
tracted to this habitat are wild turkey, ruffed grouse, 
woodcock, thrushes, vireos, woodpeckers, tree squirrels, 
grey fox, racoon, deer, and black bear. 

Wetland habitat consists of water-tolerant plants 
in open, marshy, or swampy shallow water areas, Ex- 
amples of wildlife attracted to this habitat are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrats, 
mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made dur- 
ing the course of the survey and the laboratory anal- 
yses of samples selected from representative soil pro- 
files in the field. 

When he makes soil borings during field mapping, 
the scientist can identify several important soil prop- 
erties, He notes the seasonal soil moisture condition, 
or the presence of free water and its depth in the pro- 
file. For each horizon, he notes the thickness of the 
soil and its color; the texture, or the amount of clay, 
silt, sand, and gravel or other coarse fragments; the 
structure, or natural pattern of cracks and pores in 
the undisturbed soil; and the consistence of soil in- 
place under the existing soil moisture conditions. He 
records the root depth of existing plants; determines 
soil pH, or reaction; and identifies any free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that 
cannot be estimated accurately by field observation. 
Laboratory analyses are not conducted for all soil 
series in the survey area, but laboratory data for many 
of the soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications 
and in physical and chemical properties for each ma- 
jor horizon of each soil in the survey area, Also, per- 
tinent soi] and water features are presented. 


Engineering properties 
Table 15 (page 75) gives estimates of engineering 


properties and classifications for the major horizons of 
each soil in the survey area. These estimates are pre- 
sented as ranges in values most likely to exist in areas 
where the soil is mapped. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Information is present- 
ed for each of these contrasting horizons. Depth to the 
upper and lower boundaries of each horizon in a typical 
profile of each soil is indicated. More information about 
the range in depth and in properties of each horizon 
is te for each soil series in ‘Descriptions of the 
soils 

Texture is described in table 15 in standard terms 
used by the United States Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
gravel or other particles coarser than sand, an ap- 
propriate modifier is added, for example, “gravelly 
loam.” Other texture terms used by USDA are defined 
in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified soil classification 
system (3) and the American Association of State 
Highway and Transportation Officials system (AASH 
TO) (2). In table 15 soils in the survey area are clas- 
sified according to both systems. 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plasticity 
index, liquid limit, and organic matter content. Soils 
are grouped into 15 classes — eight classes of coarse 
grained soils, identified as GW, GP, GM, GC, SW, SP, 
SM, and SC; six classes of fine grained soils, identified 
as ML, CL, OL, MH, CH, and OH; and one class of 
highly organic soils, identified as Pt. Soils on the 
borderline between two classes have a dual classifica- 
tion symbol, for example CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral 
soil is classified as one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size distri- 
bution, liquid limit, and plasticity index. Soils in group 
A-1 are coarse grained and low in content of fines. At 
the other extreme, in group A-7, are fine grained soils. 
Highly organic soils are classified as A-8 on the basis 
of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: A-1-a, 
A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As 
an additional refinement, the desirability of soils as 
subgrade material can be indicated by a group index 
number. These numbers range from 0 for the best sub- 
grade material to 20 or more for the poorest. The esti- 
mated classification, without group index numbers, is 
given in table 15. 

Also in table 15 the percentage, by weight, of cob- 
bles, or the rock fragments more than 3 inches in di- 
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ameter, are estimated for each major horizon. These 
estimates are determined largely by observing volume 
percentage in the field and then converting it, by for- 
mula, to weight percentage. 

Percentage of the soil material less than 3 inches 
in diameter that passes each of four standard sieves 
ig estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby field estimates from many borings 
made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil. These 
indexes are used in both the Unified and the AASHTO 
systems. They are also used as indicators in making 
general predictions of soil behavior. 

Range in liquid limit and plasticity index are esti- 
mated on the basis of test data from the survey area 
or from nearby areas and on observations of the many 
soil borings made during the survey. 


Physical and chemical properties 


Table 16 (page 80) shows estimated values for sev- 
eral soil characteristics and features that affect be- 
havior of soils in engineering uses. These estimates are 
given for each major horizon, at the depths indicated, 
in the representative profile of each soil. The estimates 
are based on field observations and on test data. for 
these and similar soils. 

Permeability is estimated on the basis of known re- 
lationships between the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are lat- 
eral seepage or such transient soil features as plow- 
pans and surface crusts. Permeability of the soil is an 
important factor to be considered in the planning and 
design of drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex- 
ture, and soil structure. Shallow-rooted plants are not 
likely to use the available water from the deeper soil 
horizons. Available water capacity is an important fac- 
tor in the choice of plants or crops to be grown and in 
the design of irrigation systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important 
in selecting the crops and ornamental or other plants 
to be grown, in evaluating soil amendments for fertil- 
ity and stabilization, and in evaluating the corrosivity 
of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 


of the swelling of undisturbed clods were made for 
many soils. For others it was estimated on the basis of 
the kind of clay and on measurements of similar soils. 
Size of imposed loadings and the magnitude of changes 
in soil moisture content are also important factors that 
influence the swelling of soils. Shrinking and swelling 
of some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless 
special designs are used. A high shrink-swell potential 
indicates that special design and added expense may be 
required if the planned use of the soil will not tolerate 
large volume changes. 

Risk of corrosion, as used in table 16, pertains to po- 
tential soil-induced chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to soil moisture, parti- 
cle-size distribution, total acidity, and electrical con- 
ductivity of the soil material. The rating of soils for 
corrosivity to concrete is based mainly on the sulfate 
content, soil texture, and acidity. Protective measures 
for steel or more resistant concrete help to avoid or 
minimize damage resulting from the corrosion. Instal- 
lations of steel that intersect soil boundaries or soil 
horizons are more susceptible to corrosion than instal- 
lations entirely within one kind of soil or within one 
soil horizon. 

Erosion factors are used to predict the erodibility of 
a soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil 
to erosion by water. Soils having the highest K values 
range from 0.10 to 0.64. To estimate annual soil loss 
per acre, the K value of a soil is modified by factors 
representing plant cover, grade and. length of slope, 
management practices, and climate. The soil-loss toler- 
ance factor (T) is the maximum rate of soil erosion, 
whether from rainfall or soil blowing, that can occur 
without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per 
acre per year. 


Soil and water features 


Features that relate to runoff or infiltration of water, 
to flooding, to grading and excavation, and to subsi- 
dence and frost action of each soil are indicated in 
table 17 (page 84). This information is helpful in plan- 
ning land uses and engineering projects that are likely 
to be affected by the amount of runoff from watersheds, 
by flooding and a seasonal high water table, by the 
presence of bedrock in the upper 5 to 6 feet of the soil, 
by subsidence, or by frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum 
rate of infiltration into the bare soil after prolonged 
wetting are depth to a water table, water intake rate 
and permeability after prolonged wetting, and depth 
to layers of slowly or very slowly permeable soil. 

The four hydrologic soil groups are — 


Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These 
consist chiefly of deep, well drained to excessive- 
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kinds of soil. See mapping unit description for the com- 


position and behavior of the whole mapping unit. 


plastic. 
unit is made up of two or more dominant 


INP means non 
*This mapping 


ly drained sands or gravels, These soils have a 
high rate of water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well 
drained or well drained soils that have moder- 
ately fine texture to moderately coarse texture. 
These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils 
that have a layer that impedes the downward 
movement of water or soils that have moderate- 
ly fine texture or fine texture. These soils have a 
slow rate of water transmission. 

Group D. Soils having a very low infiltration rate 
(high runoff potential. )when thoroughly wet. 
These consist chiefly of clay soils that have a 
high shrink-swell potential, soils that have a 
permanent high water table, soils that have a 
claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervi- 
ous material. These soils have a very slow rate 
of water transmission. 


Flooding is rated in general terms that describe the 
frequency, duration, and period of the year when flood- 
ing is most likely. The ratings are based on evidences 
in the soil profile of the effects of flooding, namely thin 
strata of gravel, sand, silt, or, in places, clay deposited 
by floodwater; irregular decrease in organic matter 
content as depth increases; absence of distinctive soil 
horizons that form in soils of the area that are not sub- 
ject to flooding; local information about the depth of 
floodwater and the extent of flooding; and local knowl- 
edge that relates the unique landscape position of each 
soil to historic floods. 

The generalized description of flood hazards is valu- 
able in land use planning and provides a valid basis for 
land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

A high water table is the highest level of a saturated 
zone, more than 6 inches thick, in soils for a continuous 
period of more than 2 weeks during most years. The 
depth to a high water table applies to undrained soils. 
Estimates are based mainly on the relationship be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed during the course of the 
soil survey. Indicated are the depth to the high water 
table; the kind of water table, whether perched, 
artesian, or the upper part of the ground water table; 
and the months of the year that the high water com- 
monly is present. Only those saturated zones above a 
depth of 5 or 6 feet are indicated. 

Information about the high water table helps in 
assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and 
the need for footing drains to insure dry basements. 
Such information is also needed to decide whether or 
not to construct basements and to determine how sep- 
tic tank absorption fields and other underground instal- 
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TABLE 16.—Physical and chemical properties of the soils 


[Dashes indicate data were not available. The symbol < means less than; > means greater than. The erosion tolerance factor (T) 
is for the entire profile. Absence of an entry means data were not estimated] 


Risk of corrosion Erosion factors 
Perme- Available Soil Shrink- 
Soil name and map symbol ability water reaction swell 
capacity potential Mingus ces Concrete K T 
stee 


See 


Agawam: AgA, AgB, AgC, 
AgD, AgE. 


Belgrade: BeB, BeC, BeD......... 


Buckland: 
BuB, BuC, BuD..................----- 0.6-2.0 0.16-0.21 Moderate... 0.24 3 
0.6-2.0 0.14-0.20 ..| Moderate._.... 0.24 
0.06-0.2 0.06-0.12 Moderate.....| 0.24 
BC, BWEicssssctseeccescccsseecsessnccane 0.6-2.0 0.16-0.21 .| Moderate... 0.24 3 
0.6-2.0 0.14-0.20 Moderate....... 0.24 
0.06-0.2 0.06-0.12 Moderate......|.....-:2--e+ 
Cabot: ‘ . 
CaB, CaC, CaD 0... seen 0.6-2.0 0.18-0.22 5.6-7.3 | LOW......--.00-- High._._.......), Low... 0.28 3 
0.6-2.0 0.16-0.20 5.6-7.3 ..| High.. -| Low... 0.28 
0.06-0.2 0.05-0.12 6.1-7.3 | Low.....-----| 0.28 
CbB, CbD. 0.6-2.0 0.14-0.20 5.6-7.3 weee-.| High..............| Low. 0.28 3 
0.6-2.0 0.16-0.20 5.6-7.3 ..| High... : | 0.28 
0.06-0.2 0.05-0.12 6.1-7.3 0.28 
Colrain: 
CoB, CoC, CoD........W...-e--- 2.0-6.0 0.12-0.16 5.1-6.5 Moderate......|. 0.20 3 
2.0-6.0 0.10-0.14 §.1-7.3 .| Moderate... 0.20 
2.0-6.0 0.08-0.14 5.6-7.3 1 Moderate...) 0.20 
(CaO j- CaE id. ccdecses ee cstectocscasccacee 2.0-6.0 0.10-0.15 5.1-6.5 Moderate.....| 0.20 3 
2.0-6.0 0.08-0.14 6.1-7.3 .| Moderate......| 0.20 
2.0-6.0 0.06-0.14 5.6-7.3 Moderate.....| 0.20 
CxD, CxE..---n-neeenenesssenencenene 2.0-6.0 0.09-0.14 §.1-6.5 Moderate......| 0.20 3 
2.0-6.0 0.08-0.14 5.1-7.3 .| Moderate...) 0.20 
2.0-6.0 0.06-0.14 5.6-7.3 Moderate... 0.20 
Hadley: Ha... -sesscessseeeceseeeessony 0.6-2.0 0.15-0.25 5.6-6.5 Moderate...) 0.49 3 
0.6-2.0 0.13-0.20 5.6-6.5 .| Moderate.....| 0.49 
0.6-2.0 0.10-0.20 5.6-6.5 Moderate... 0.49 
Hartland: HdB, HdC, HaD, 0.6-2.0 0.18-0.22 5.6-7.3 
HdE. 0.6-2.0 0.18-0.21 5.6-7.3 
0.2-2.0 0.16-0.21 5.6-7.3 
Limerick: Le...s scsceoer-eereee 0.6-2.0 0.18-0.25 5.6-7.3 
0.6-2.0 0.18-0.25 5.6-7.3 
0.6-2.0 0.18-0.25 5.6-7.3 
Merrimac: MeA, MeB, MeC, 2.0-6.0 0.18-0.19 5.1-6.0 
MeD, MeE. 2.0-6.0 0.15-0.17 5.1-6.0 
6.0-20 0.01-0.06 5.1-6.0 
Muck: Mu. ssccceceeeesseceeceree 2.0-6.0 | 0.20-0.40 | 5.6-7.3 
0.6-6.0 0.20-0.40 5.6-6.5 
Ninigret: NnB, NnC.._............-- 2.0-6.0 0.13-0.25 5.1-6.0 
2.0-6.0 0.06-0.18 5.1-6.0 
6.0-20 0.01-0.18 5.1-6.0 
Peacham: Pe... 0.6-2.0 0.25-0.40 6.1-7.3 
0.6-2.0 |. 0.08-0.18 6.1-7.3 
<0.06 0.08-0.12 6.1-7.3 
<0,06 0.05-0. 12 6.1-7.3 


Soil name and map symbol 


Pomfret: 


Raynham: Ra................. 


Rock outérop: Ro. 


PoC, PoD, PsD, PtE.. 
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TABLE 16.—Physical and chemical properties of the soils—Continued 


Risk of corrosion 


Perme- Available Soil Shrink- 
Depth ability water reaction swell 
capacity potential Uncoated Concrete 


81 


Erosion factors 


Saco: Sa eee 0-11 0.6-2.0 6.1-7.3 - Moderate... 
11-28 0.6-2.0 6.1-7.3 Moderate...... 
28-66 0.6-2.0 6.1-7.3 OW. 
Stowe: 
SoB, SoC, SoD. 0-8 2.0-6.0 
8-21 2.0-6.0 
21-60 | 0.06-0.2 
StD, SWE eee 0-8 2.0-6.0 Moderate...... 
8-21 2.0-6.0 -| Moderate...... 
21-60 | 0.06-0.2 Moderate...... 
Tunbridge: 
TbB:1 
Tunbridge part... 0-7 2.0-6.0 Moderate...... 
7-29 2.0-6.0 Moderate...... 
OY esence ie secacas se) sedecest acres | be tereet fa acldl adlt suena inne ae [loiexwarceaacl| suena ie ae 
Woodstock part... 0-6 2.0-6.0 
6-18 2.0-6.0 
US 5 esac bee tac ctcton eet | estas heceea Nad [caret Rene cots) cae nae es Mines es ee ack 
TbhC:! 
Tunbridge part... 0-7 2.0-6.0 Moderate....... 
7-29 2.0-6.0 .| Moderate... 
OT iiash i fabs se Re teat ea a |e Ree Ae GD) eee feee ees ey ceca gaedien selene ee 
Woodstock part... 0-6 2.0-6.0 Moderate... 
6-18 2.0-6.0 0.06-0,15 .| Moderate. 
UR tl ee cesnba tcigst | Seceea teas esteec ah ecei vaertie ac See oe ha Cs alse eran a deus ad aie. ah ioe. sses 
TbD:! 
Tunbridge part... 0-7 0.12-0.16 ..| Moderate...... 
7-29 0.10-0.14 Moderate... 
Woodstock part... 0-6 0.14-0.16 Moderate...._. 
6-18 0.06-0.15 Moderate... 
LB ease cenca| eeeeetcereesih a ctses| ohne ee A cn teseang eas ute Be ete ea eee 
TrD:! 
Tunbridge part... 0-7 0.12-0.16 Moderate... 
7-29 0.10-0.14 .| Moderate... 
> Eee eare-ree ra [ear ine epee +s (rc mein a] Vee cay nad WON Aa ORE Smee (NONDD ERONC aE 
Woodstock part... 0-6 0.14-0.16 Moderate... 
6-18 0.06-0.15 -| Moderate. 
DS: Ya seecces ca ccstd ltt copes aca cee casos ce ccehtatell alacaee ten, decreed ee Soceataace waza es domaine, 
Rock outcrop part. 
TwE:} 
Tunbridge part.......0.0.....0.00.. 0-7 0.12-0.16 Moderate... 
7-29 0.10-0.14 .| Moderate... 


29 
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TABLE 16.—Physical and chemical properties of the soils—Continued 


Available 


Perme- Soil 
Soil name and map symbol Depth ability water reaction 
capacity 
In Infhr In] in pH 
Woodstock part.......-.--------+--+ 0-6 2.0-6.0 0.14-0.16 
6-18 2.0-6.0 0.06-0.15 
TS) hess castetecoeees Rote 
Vershire: 
VeB:! 
Vershire part..............------+00 0-6 0.6-2.0 0.12~0.21 
6-30 0.6-2.0 0.10-0.20 
30 
Glover part.......2..cesccescecseee 0-8 0.6-2.0 0.14-0.20 
8-19 0.6-2.0 0.10~-0.20 
VQ) [oescccccccctsceuces [aceocesstoenacteeceense 
VeC:! 
Vershire part.........-...ce 0-6 0.6-2.0 0.12-0.21 
6-30 0.6-2.0 0.10-0.20 
BOW sacs hens cccect ates levedvecscecacceorue sere 
Glover part... 0-8 0.6-2.0 0.14-0.20 
8-19 0.6-2.0 0.10-0.20 
Eh a ee ee be pi ideast bccn 
VeD:! 
Vershire part... 0-6 0.6-2.0 0.12-0.21 
6-30 0.6-2.0 0.10-0.20 
30° leaeeeuen}o pees tee 
Glover part.......-..seceeececeeeees 0-8 0.6-2.0 0,140.20 
8-19 0.6-2.0 0.10-0.20 
TO: | sd. esse eieewae| ees oeodeata ea fanztnal) teens etecactetee 
VgD:1 
Vershire part..........-.sccesceee+ 0-6 0.6-2.0 0,12-0.21 
6-30 0.6-2.0 0.10-0.20 
80) fit tuned acest 
Glover part..... 5 0-8 0.6-2.0 0.14-0.20 
8-19 0.6-2.0 0.10-0,20 
TQ: Messed oeeszss ncystel ies Dees ides eee 
Rock outcrop part. 
VhE:1 
Vershire part......2.....----..----- 0-6 0.6-2.0 0.12-0,21 
6-30 0.6-2.0 0.10-0.20 
80 ieee ete ee 
Glover part... 0-8 0.6-2.0 0.14-0.20 
8-19 0.6-2.0 
19 
Walpole: Wa.............0---- 0-7 2.0-6.0 0.10-0.23 4.5-6.0 
7-19 2.0-6.0 0.07-0.18 4,5-6.0 
19-60 6.0-20 0.01-0.13 4,5-6.0 
Windsor: WnB, WnD, WnE...... 0-7 6.0-20 0.08-0.12 5.1-7.3 
7-29 6.0-20 0.02-0.12 5.1-7.3 
29-60 6.0-20 0.01-0.08 5.1-7.3 
Winooski; Wo............--------------- 0-8 0.6-2.0 0.15-0.30 5.6-7.3 
8-45 0.6-2.0 0.13-0.26 5.6-7.3 
40-60 0.6-2.0 0.05-0.22 5.6-7.3 


‘This mapping unit is made up of two or more dominant kinds of soil. See mapping unit d 


havior of the whole mapping unit. 


Shrink- 
swell 
potential 


Risk of corrosion 


Moderate 
...| Moderate...... 
.| Moderate... 


Uncoated 
steel 


Concrete 


....| Moderate...... 
.| Moderate. 


.....| Moderate...... 
.| Moderate. 


Moderate...... 
Moderate... 


Moderate... 
| Moderate 


Moderate...... 
Moderate...... 


Erosion factors 


K T 


escription for the composition and be- 
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lations will function. Also, a high water table affects 
ease of excavation. 

Depth to bedrock is shown for all soils that are un- 
derlain by bedrock at depths of 5 to 6 feet or less. For 
many soils, limited ranges in depth to bedrock are a 
part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
borings and other observations during the soil 
mapping. The kind of bedrock and its relative hardness 
as related to ease of excavation is also shown. Rippable 
bedrock can be excavated with a single-tooth ripping 
attachment on a 200 horsepower tractor, but hard bed- 
rock generally requires blasting. 

Potential frost action refers to the likelihood of dam- 
age to pavements and other structures by frost heaving 
and low soil strength after thawing. Frost action is 
defined as freezing temperatures in the soil and move- 
ment of soil moisture into the freezing zone, which 
causes the formation of ice lenses. Soil texture, temper- 
ature, moisture content, porosity, permeability, and 
content of organic matter are the most important soil 
properties that affect frost action. It is assumed that 
the soil is not covered by insulating vegetation or snow 
and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most sus- 
ceptible to frost action. Well drained, very gravelly or 
sandy soils are the least susceptible. 


Formation and classification 
of the soils 


This section consists of three main parts. The first 
part discusses the factors of soil formation, the second 
part discusses the processes of soil formation, and the 
third part discusses the classification system. 


Factors of soil formation 


The characteristics of a soil at a given point are de- 
termined by the interaction of: (1) the physical, min- 
eralogical, and chemical composition of the parent 
material; (2) the climate under which the goil profile 
has developed; (8) the plant and animal life in and on 
the soil; (4) the relief, or relative elevation of the land, 
and drainage; and (5) the length of time the soil ma- 
terial has been in place. One or more of the factors 
may dominate the kind of soil formed in a particular 
area. Commonly, however, the effect of any one factor 
is difficult to isolate, and the combined effects of all are 
evident. The differences in parent material, drainage, 
and age are of primary importance in causing differ- 
ences among the soils in the survey area. 

The most important morphological characteristics of 
the soils of the survey area are discussed in relation to 
the factors of soi] formation. 


Parent material 


The parent material of the soils in the survey area 
consists of alluvial and organic deposits and deposits 
of glacial origin. The texture and mineralogical com- 


position of the soils are directly related to the nature of 
the parent material; and to a lesser degree, other soil 
features such as drainage, depth to rock, and degree of 
horizonation also are related to the parent material. 

An important group of soils formed in glacial till 
that was low in lime and had medium texture. Exam- 
ples of these soils are Vershire, Glover, Buckland, 
Cabot, and Peacham soils. Another group of soils 
formed in glacial till that had moderately coarse tex- 
ture. Tunbridge, Woodstock, Colrain, and Pomfret soils 
are in this group. 

A feature of glacial till that has affected soil charac- 
teristics is the compact till in the substratum. The 
grayish compact layer, called a fragipan, in Stowe, 
Buckland, Cabot, and Peacham soils is considered to 
be inherited, at least in part, from the parent material. 
This layer has greatly influenced such soil characteris- 
tics as drainage, organic matter content, and amount 
of translocation. 

A small but important group of soils formed in gla- 
ciofluvial, deltaic, and beach deposits of sand and 
gravel. Windsor, Merrimac, Ninigret, and Walpole soils 
are examples of soils that formed in glaciofluvial de- 
posits, They are high in sand content and low in silt 
and clay content. Some of them contain gravel and cob- 
bles. Belgrade, Hartland, and Raynham soils formed in 
water-laid deposits and in glaciolacustrine silt loam 
and very fine sandy loam. 

Hadley, Winooski, and Limerick soils formed in flood 
plain sediment. Water-deposited sediment similar to 
that in which these soils formed is still being deposited 
on the surface. These materials contain a high pro- 
portion of very fine sand; have lesser amounts of silt, 
gravel, and stone fragments; and generally have very 
little clay. 

The organic soils of the survey area formed in de- 
posits of decomposed reeds, sedges, and woody plants. 


‘In undrained areas the parent material still collects on 


the surface when. plants die. 

The unconsolidated deposits that cover the survey 
area vary in thickness. Where bedrock is at a depth of 
less than 40 inches, the soil-forming processes are 
affected. Generally, little weathering of bedrock takes 
place during soil formation, so the bedrock contributes 
little parent material. The kind of bedrock at this 
depth, however, influences the nutrient uptake of 
plants and the recycling of nutrients in the soil, 

The dominant texture of soil in the survey area and 
practically all coarse fragments in the soil are derived 
from the parent material. In affecting volume of the 
soil, the weathering of bedrock to coarse fragments 
and the reduction of large stone fragments into smaller 
ones was of minor importance. During soil forma- 
tion the gross volume increase of the soil mass was the 
result of such processes as development of structure 
and loosening by root penetration. Therefore, the pro- 
portion of volume occupied by the coarse fragments in 
the solum is generally less than the proportion in the 
substratum. 

Coarse fragments make up as much as 35 percent, by 
volume, of the soils that formed in glacial till. Buck- 
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g g g 8 s land, Colrain, and Stowe soils are examples. Merrimac 
2 6 .§ .€ .€ .. , soils that formed in glaciofiluvial materials have in- 
SE SS GS BE SS & F & herited from their parent material not only the texture 
He He he me He mAs of the fine-earth fraction but a high gravel and cobble- 
rr ofp Pi fd Prot ot stone content. 
BB Re BR BB 8 Climate 
rt oe me me RR Orange County has a cool, humid, continental climate 
that is marked by extreme seasonal temperature 
#8 78 sik pi S& S28 8 changes. The annual precipitation is about 35 inches 
ge gs gs ge ge oe 3 in the valleys and 40 to 50 inches at higher elevations. 
- The mean annual air temperature is about 42° F in 
i 7 8 the valleys and is lower at higher elevations. The rain- 
i a L g fall is fairly uniform during the growing season from 
i 5 — | s May through September. The growing season (length 
i _ < | 3 of freeze-free season) in most of the survey area ranges 
: ES gs |e from 110 to 180 days. For more detailed information 
i ae ee = 8 on climate, see the section “General nature of the 
‘5 7 t 7) county.” 
re Rae The survey area was covered with ice thousands of 
5 s | § years ago. It was during that time and immediately 
a Bi. afterwards that most of the parent material was de- 
2 2 ia posited. From the end of the period when ice covered 
Be the area to the present, there probably have been 
60 60 68 eo Ceol ol eg 4 |B periods when the climate was slightly different than it 
go eg ee RR RR TR GT hs is today. However, all of the climate-related features 
7 Bl we in the soils can be attributed to the effects of a climate 
5 similar to the present climate. 

_ i ot | ag Cool summers, well distributed rainfall, and a cover 
iio i 4 = of vigorously growing plants have interacted to supply 
iP | io: | & large amounts of organic material to the soil. The 
PE : oo: | # organic matter on the surface has not decayed com- 
ido? i: | 3 pletely because of the relatively short, cool summer 
Re 4 ne i and because the ground is frozen for several months 
iio i oi jg each year. Consequently, a large amount of organic 
pio i if | 2 matter has accumulated on the surface and in the 
Pio i i |%3 upper part of many soils. 
cpa a 3 Frozen conditions during much of the year have held 
Se Pog | leaching to a moderate level. Because of this, the con- 

' fue 8 Da Le centration of bases and the pH in the C horizon are 
He gs 88 ge ge @|& thought to be very similar to those of the original 
C7 Pe Ze ZZ, Zz 206 | 8 parent material. Nutrients and bases from the annual 
8 fall of leaves and other vegetation are not readily lost 
On On LA OA o «am | 2 from the surface layer because the soil freezes. 
no oO bob oO 2 Cool summers and cold winters have limited the rate 
a of biological activity, chemical reaction, and the rate 
Pod odd i a ss of mechanical breakdown of parent material. Conse- 
poddo dd H i i 1B quently, the weathering of the parent material into 
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elevation, and other features contribute to differences 
in the density of forests, the composition of species, 
and the kinds of associated ground cover. 

Insects, such as ants and cicada, earthworms, and 
burrowing animals help to keep the soil open and 
porous. Bacteria and fungi decompose the vegetation, 
thus releasing nutrients for plants. 

Man has had great influence on the surface layer of 
soils where he has cleared the forest and plowed the 
soils. He has added fertilizer and lime to the soils and 
made grassland of most of the survey area. Many areas 
originally cleared or harvested for timber now support 
excellent stands of northern hardwoods. Other areas 
have been planted to coniferous trees or are allowed to 
reseed naturally. Presumably the soil-forming proc- 
esses in the reforested areas are proceeding as they 
did before these areas were cleared. 


Relief and drainage 


The survey area is a plateau that has been dissected 
by streams and subdued by glaciation. Generally, slopes 
are moderately steep. Elevation is dominantly between 
1,000 and 2,000 feet. The- difference in elevation be- 
tween the lowest and highest points is approximately 
2,760 feet. 

The eastern half of the county is drained by Peach 
Brook and the Wells, Waits, and Ompompanoosuc 
Rivers, all of which flow into the Connecticut River; 
the southwestern part is drained by the tributaries of 
thé White River, which eventually flows into the Con- 
necticut River; and the northwestern part is drained 
by the tributaries of the Winooski River. 

The shape of the land surface, the slope, and the 
position in relation to the water table considerably in- 
fluence formation of soils in the survey area. Soils that 
formed in sloping to steep areas where runoff is me- 
dium to rapid generally are well drained; have a 
bright-colored, unmottled subsoil; and are more deeply 
leached than other soils. Examples are Colrain and 
Stowe soils. Soils that formed in less sloping areas 
where runoff is slower generally are mottled in the 
subsoil or show some other evidence of saturation by 
water for brief periods. An example is Buckland soils. 
Soils that formed in nearly level areas or slight depres- 
sions where the water table is at or near the surface 
for long periods show evidence of wetness to a marked 
degree. They have a dark colored surface layer and a 
strongly mottled or grayish subsoil. An example is 
Cabot soils. In addition, permeability of the soil ma- 
terial, as well as the length, steepness, and shape of the 
slopes, influences the kind of soil that formed in an 
area. Local soil differences are generally the result of 
differences in parent material and topography. 


Time 

The degree of soil development is related to the 
length of time that the soil-forming processes have 
acted on the parent material. The soils in the survey 
area developed since the last glaciation period. 


Distinctive horizons have had time to form in many 
of the soils on uplands in the survey area. Stowe and 


Colrain soils are examples. Hadley soils are forming 
in alluvial sediment on flood plains; these soils are im- 
mature because the continuous deposition of fresh 
alluvium prevents the formation of distinct horizons. 


Genesis of the soils 


This section explains major processes that have con- 
tributed to the differentiation of horizons in the soils 
of the survey area and to the development of distinctive 
morphology of each kind of soil. 

The most important soil-forming processes that 
have caused horizon differentiation in the soils are 
accumulation and distribution of organic matter; 
leaching of salts and carbonates; chemical weathering 
of primary minerals into silicate clay minerals, and 
their transfer to deeper layers; chemical changes, such 
as oxidation, reduction, and hydration, and the transfer 
or loss of the products of these changes; and mechani- 
cal breakdown of rock fragments into finer fragments 
and soil material. 

Certain processes tend to modify, retard, or reverse 
the effects of these soil-forming processes. The most 
important are mixing of the soil by windthrow, and 
animal activity, or frost action; the deposition of fresh 
soil material; and interception and recycling by plants 
of leached bases. 

Organic matter has accumulated to some degree in 
all of the soils of the survey area. Muck soils formed in 
accumulated vegetation in which the rate of decompo- 
sition has been retarded by saturation with water and 
by the climate. The color of the surface layer of mineral 
soils is a rough guide to the relative amount of organic 
matter. The surface layer of Peacham soils is black 
because of its high content of organic matter. Most 
soils in the survey area have sharply reduced organic 
matter content below the A horizon. The exceptions are 
(1) soils that formed in recent alluvium and have 
enough organic matter to appreciably affect their color 
to a depth of 24 inches or more and (2) soils in which 
the oxides of iron and aluminum have been moved from 
the surface and subsurface layers and have been pre- 
cipitated in the subsoil. In the second kind of exception, 
the subsoil, especially the upper part, is higher in 
organic matter content than the subsurface layer; 
Buckland, Colrain, Stowe, and Vershire soils are 
examples. 

Some parent material contained appreciable amounts 
of salts and carbonates. At least partial removal of the 
salts and carbonates occurred in soils that formed in 
this material. As a result, most of these soils are acid 
in the upper part, and removal of soluble salts has been 
complete. However, removal of carbonates has pro- 
ceeded at different rates, depending on the amount 
originally present and on the drainage and texture of 
the soil. Cabot and Raynham soils formed from slightly 
acidic to caleareous parent material. In all of these 
soils, the reaction of the surface layer is relatively high 
and acidity decreases as the depth increases. 

The parent material of the soils in this survey area 
contains only small amounts of clay, and soil formation 
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apparently has produced orly small amounts. There- 
fore, the soils show little evidence of clay accumulation 
in the subsoil. 

Chemical changes have been an important part of 
horizon differentiation in many of the soils. In some 
soils the subsurface horizon has lost sesquioxides, 
which moved to lower horizons and formed metal- 
organic complexes. The complexes are precipitated as 
iron oxides in the subsoil and give the subsoil a reddish 
or brownish color. 

The horizons of many soils in the survey area have 
a characteristic morphology as the result of being 
saturated with water for extended periods. Mottling 
results when iron is reduced and segregated, as in the 
lower horizons of Ninigret and Belgrade soils. Gleying 
results when a horizon is subjected to intense reduction 
during soil development. Horizons were intensively 
reduced during formation of Cabot, Peacham, and 
Raynham soils. 

The principal agents of mechanical breakdown of 
rock fragments in the survey area have been freezing 
and thawing. The glacial till in which many of the soils 
formed contains many coarse fragments. 


Classification 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
mae should refer to the latest literature available 

The system of classification has six categories. Be- 
ginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the bases for classification are the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that 
are observable in the field or from the combined data 
of soil science and other disciplines. The properties 
selected for the higher categories are the result of soil 
genesis or of factors that affect soil genesis. In table 
18 the soils of the survey area are classified according 
to the current system. Classes of this sytem are briefly 
discussed in the following paragraphs. 

ORDER. Ten soils order are recognized. The properties 

-used to differentiate among orders are those that reflect 
the kind and degree of dominant soil-forming processes 
that have occurred. Each order is identified by a word 
ending in sol. An example is Entisol. 

SUBORDER. Each order is divided into suborders based 
primarily on properties that influence soil genesis and 
that are important to plant growth, or that were se- 
lected to reflect the most important variables within the 
orders. The last syllable in the name of a suborder indi- 
cates the order. An example is Aquent (Aqu, meaning 
water, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. The name of a great group ends with the 
name of a suborder. A prefix added to the name sug- 


TABLE 18. 


Classification of the soils 


Soil name Family or higher taxonomic class 


Agawam........, Coarse-loamy over sandy or sandy-skeletal, mixed, 

© mesic Typic Dystrochrepts. 
Belgrade........ Coarse-silty, mixed, mesic Aquic Dystric Kutrochrepts. 
Buckland......| Coarse-loamy, mixed, frigid Entie Fragiorthods. 
Cabot..........| Coarse-loamy, mixed, frigid Typic Fragiaquepts. 
Colrain..........| Coarse-loamy, mixed, frigid Entice Haplorthods, 
Glover............. Loamy, mixed, frigid Entice Lithic Haplorthods. 
Hadley...........| Coarse-silty, mixed, nonacid, mesic Typic Udifluvents. 
Hartland........| Coarse-silty, mixed, mesic Dystric Euthrochrepts. 
Limerick........ Coarse-silty, mixed, nonacid, mesic, Typic Fluvaquents. 
Merrimac...... Sandy, mixed, mesic Typic Dystrochrepts. 
Mutck.............. Histosols. 
Ninigret......... Coarse-loamy over sandy or sandy-skeletal, mixed, 

mesic Aquic Dystrochrepts. 

Peacham........ Coarse-loamy, mixed, frigid Humic Fragiaquepts. 
Pomfret.........| Sandy, micaceous, frigid Entic Haplorthods. 
Raynham 

Variant...... Coarse-silty, mixed, nonacid, mesic Typic Haplaquepts. 


Coarse-silty, mixed, nonacid, mesic Fluvaquentic 
Humaquepts. 

.| Coarse-loamy, mixed, frigid Entice Fragiorthods. 

Coarse-loamy, mixed, frigid Entic Haplorthods. 

.| Coarse-loamy, mixed, frigid Entice Haplorthods. 

_| Sandy, mixed, mesic Aeric Haplaquepts. 

..| Mixed, mesic Typie Udipsamments. 

Winooski........| Coarse-silty, mixed, mesic Aquic Udifluvents. 

Woodstock....| Loamy, mixed, frigid Entic Lithie Haplorthods. 


gests something about the properties of the soil. An 
example is Haplaquents (Hapl, meaning simple hori- 
zons, plus aguent, the suborder of Entisols that have 
an aquic moisture regime). 

Supcroup. Each great group is divided into three 
subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive 
subgroup; the intergrades, or transitional forms to 
other orders, suborders, or great groups; and the ex- 
tragrades that have some properties that are represen- 
tative of the great groups but do not indicate transi- 
tions to any other known kind of soil. The names of 
subgroups are derived by placing one or more adjec- 
tives before the name of the great group. The adjective 
Typic is used for the subgroup that is thought to typify 
the great group. An example is Typic Haplaquents. 

FAMILY. Families are established within a subgroup 
on the bases of similar physical and chemical properties 
that affect management. Among the properties con- 


. sidered in horizons of major biological activity below 


plow depth are particle-size distributions, mineral con- 
tent, temperature regime, thickness of the soil pene- 
trable by roots, consistence, moisture equivalent, soil 
slope, and permanent cracks. A family name consists 
of the name of a subgroup and a series of adjectives. 
The adjectives are the class names for the soil proper- 
ties used as family differentiae. An example is coarse~- 
silty, mixed, nonacid, mesic, Typic Haplaquents. 
SERIES. The series consists of a group of soils that 
formed from a particular kind of parent material and 
have horizons that, except for texture of the surface 
layer, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
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teristics are color, texture, structure, reaction, consist- 
ence, and mineralogical and chemical composition. 


Literature cited 


(1) ALLAN, P, F., L. E. GARLAND, AND R. DUGAN, 
1963. RATING NORTHEASTERN SOILS FOR THEIR SUITABILITY 
FOR WILDLIFE HABITAT, 28th North Am. Wildl. 
Nat. Resour. Conf. Wildl. Manage. Inst., pp. 247- 
261, illus. 
(2) AMERICAN ASSOCIATION OF STATE Highway [AND TRANSPOR- 
TATION] OFFICIALS, 
1970. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS 
AND METHODS OF SAMPLING AND TESTING. Ed. 10, 
2 vol, illus, 
(3) AMERICAN SOCIETY FOR TESTING AND MATERIALS. 
1974, METHOD FOK CLASSIFICATION OF SOILS FOR ENGINEER- 
ING PURPOSES, ASTM Stand. D 2487-69. In 1974 
Annual Book of ASTM Standards, Part 19, 464 
pp., illus. 
(4) Curtis, R. O. AND B. W. Post. 
1962. SITE INDEX CURVES FOR EVEN-AGED NORTHERN HARD- 
WOODS IN THE GREEN MOUNTAINS OF VERMONT. 
Vermont Agric. Exp. Stn. Bull, 629. 
(5) FROTHINGHAM, E. H. 
1914, WHITE PINE UNDER FOREST MANAGEMENT. U.S. Dep. 
Agric. Bull. no. 13, 70 pp., illus. 
(6) GEVORKIANTZ, S, R. 
1957. SITE INDEX CURVES FOR RED PINE IN THE LAKE STATES. 
Lake States For. Exp. Stn. Tech. Note 484. 
(7) MEYER, WALTER H. | 
1929. YIELDS OF SECOND-GROWTH SPRUCE AND FIR IN THE 
NORTHEAST, U.S. Dep. Agric. Tech. Bull. no, 142, 
52 pp., illus. 
(8) UNITED STATES DEPARTMENT OF AGRICULTURE. 
1951. SOIL SURVEY MANUAL. U.S. Dep. Agric. Handb. 18, 
503 pp., illus. [Supplements replacing pp. 178-188 
issued May 1962] 
(9) UNITED STATES DEPARTMENT OF AGRICULTURE. 
1960, SOIL CLASSIFICATION, A COMPREHENSIVE SYSTEM, 7TH 
APPROXIMATION. Soil Conserv. Serv., 265 pp., illus. 
[Supplements issued March 1967, September 
1968, April 1969] 


Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as granules, blocks, 
or prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams, 

Association, soil. A group of soils geographically associated in 
a characteristic repeating pattern and defined and delineated 
as a single mapping unit. 

Available water capacity (available moisture capacity). The ca- 
pacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 40- 
inch profile or to a limiting layer is expressed as— 


Inches 
Very low __. _...Less than 2.4 
Low _...... _..-2.4 to 8.2 
Mode rete: cece as he 3.2 to 5.2 
High ...More than 5.2 


Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 
Bottom land. The normal flood plain of a stream, subject to fre- 
uent fllooding. 
Boulders. Rock fragments larger than 2 feet (60 centimeters) 
in diameter, 


Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up to 8 inches (2 
millimeters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded fragment 
of rock 3 to 10 inches (7.5 to 25 centimeters) in diameter. 

Complex slope. Irregular or variable slope. Planning or con- 
structing terraces, diversions, and. other. water-control mea- 
sures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil 
occurring in such an intricate pattern that they cannot be 
shown separately on a soil map at the selected scale of 
mapping and publication. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or cemented 
soil grains. The composition of most concretions is unlike 
that of the surrounding soil. Calcium carbonate and iron 
oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and. forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
oa and forefinger, but resistance is distinctly notice- 
able. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. : 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which classification is 
based, The thickness varies among different kinds of soil, 
but for many it is 40 or 80 inches (1 or 2 meters). 

Corrosive. High risk of corrosion to uncoated steel or deterior- 
ation of concrete. 

Cover crop. A close-growing crop grown primarily to improve 
and protect the soil between trees and vines in orchards and 
vineyards, 

Cuthanks cave. Unstable walls of cuts made by earthmoving 
equipment, The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants have 
reached a specified stage of growth. Grazing is deferred in 
order to increase the vigor of forage and to allow desirable 
plants to produce seed. Contrasts with continuous grazing 
and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Diversion (or diversion terrace). A ridge of earth, generally a 
terrace, built to protect downslope areas by diverting runoff 
from its natural course. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation of partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the 
blocking ‘of drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. — Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained. —- Water is removed from the 
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soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained. — Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained. — Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly previous layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained. — Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
previous layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Poorly drained. — Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervi- 
ous layer within the profile seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained. — Water is removed from the soil so 
slowly that free water remains at or on the surface during 


most of the growing season. Unless the soil is artificially . 


drained, most mesophytic crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfal is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, from an 


area, 

Eluviation. The movement of material in true solution or collo- 
idal suspension from one place to another within the soil, 
Soil horizons that have lost material through eluviation are 
eluvial: those that have received material are illuvial. 

Erosion. The wearing away of the land surface by running 
water, wind, ice, or other geologic agents and by such pro- 
cesses as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the wear- 
ing away of mountains and the building up of such land- 
seape features as flood plains and coastal plains. Synonym: 
natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Excess fines. Excess silt and clay. The soil does not provide a 
source of gravel or sand for construction purposes. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is com- 
mon in regions of limited rainfall where cereal grains are 
grown. The soil is tilled for at least one growing season for 
weed control and decomposition of plant residue. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, temper- 
ature, tilth, and other growth factors are favorable. 

Fibric soil material (peat). The least decomposed of all organic 
soil material. Peat contains a large amount of well pre- 


served fiber that is readily identifiable according to botani- 
cal origin. Peat has the lowest bulk density and the highest 
water content at saturation of all organic soil material. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and 


clay. 
Flagstone. A thin fragment of sandstone, limestone, slate, shale, 
or (rarely) schist, 6 to 15 inches (15 to 87.5 centimeters) 


ong. 

Flooding. The temporary covering of soil with water from over- 
flowing streams, runoff from adjacent slopes, and tides. Fre- 
quency, duration, and probable dates of occurrence are esti- 
mated. Frequency is expressed as none, rare, occasional, 
and frequent, None means that flooding is not probable; 
rare that it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average of once 
or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very 
brief if less than 2 days, brief if 2 to 7 days, and long if 
more than 7 days, Probable dates are expressed in months; 
November-May, for example, means that flooding can occur 
during the period November through May. Water standing 
for short periods after rainfall or commonly covering 
swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Forage. Plant material used as feed by domestic animals. Forage 
can be grazed or cut for hay. 

Fragipan. A loamy, brittle subsurface horizon low in porosity 
and content of organic matter and low or moderate in clay 
but high in silt or very fine sand. A fragipan appears 
cemented and restricts roots. When dry, it is hard or very 
hard and has a higher bulk density than the horizon or 
horizons above. When moist, it tends to rupture suddenly 
under pressure rather than to deform slowly. 

Frost action. Freezing and thawing of soil moisture. Frost action 
can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially to 
the processes or soil-forming factors responsible for the for- 
mation of the solum, or true soil, from the unconsolidated 
parent material, 

Glacial drift (geology). Pulverized and other rock material 
transported by glacial ice and then deposited. Also the 
assorted and unassorted material deposited by streams 
flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice, 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by glaciers and 
subsequently sorted and deposited by streams flowing from 
the melting ice. The deposits are stratified and occur as 
kames, eskers, deltas, and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine clay to 
sand derived from glaciers and deposited in glacial lakes by 
water originating mainly from the melting of glacial ice. 

‘Many are interbeded or lamnated. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, seeded to grass as protection against 
erosion. Conducts surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 
millimeters to 7.5 centimeters) in diameter. An individual 
piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flat- 
tened, up to 3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown to be 
plowed under in an early stage of maturity or soon after 
maturity, 

Ground water (geology). Water filling all the unblocked pores of 
underlying material below the water table, which is the 
upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running water 
and through which water ordinarily runs only after rain- 
fall. The distinction between a gully and a rill is one of 
depth. A gully generally is an obstacle to farm machinery 
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and is too deep to be obliterated by ordinary tillage; a rill 
is of lesser depth and can be smoothed over by ordinary 
tillage. 

Habitat. The natural abode of a plant or animal; refers to the 
kind of environment in which a plant or animal normally 
lives, as opposed to the range or geographical distribution. 

Hardpan. A hardened or cemented soil horizon, or layer. The 
soil material is sandy, loamy, or clayey and is cemented by 
iron oxide, silica, calcium carbonate, or other substance. 

Hemic soil material (mucky peat). Organic soil material inter- 
mediate in degree of decomposition between the less de- 
composed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon. — An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.— The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon, 

A2 horizon. — A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these, 

B horizon. — The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or brown- 
er colors than those in the A horizon; or (4) by a combin- 
ation of these. The combined A and B horizons are gen- 
erally called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon. —- The mineral horizon or layer, excluding indur- 
ated bedrock, that is little affected by soil-forming pro- 
cesses and does not have the properties typical of the A 
or B horizon. The material of a C horizon may be either 
like or unlike that from which the solum is presumed to 
have formed. If the material is known to differ from that 
in the solum the Roman numeral II precedes the letter C. 

R layer.— Consolidated rock beneath the soil. The rock 
commonly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped according to 
their runoff-producing characteristics. The chief considera- 
tion is the inherent capacity of soil bare of vegetation to 
permit infiltration. The slope and the kind of plant cover ara 
not considered, but are separate factors in predicting runoff, 
Soils are assigned to four groups. In group A are soils hav- 
ing a high infiltration rate when thoroughly wet and having 
a low runoff potential. They are mainly deep, well drained, 
and sandy or gravelly. In group D, at the other extreme, 
are soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay layer at 
or near the surface, have a permanent high water table, or 
are shallow over nearly impervious bedrock or other mater- 
ial. A soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is undrained. 

Impervious soil. A soil through which water, air, or roots pene- 
trate slowly or not at all. No soil is absolutely impervious to 
air and water all the time. 

Infiltration rate. The rate at which water penetrates the surface 
of the soil at any given instant, usually expressed in inches 
per hour. The rate can be limited by the infiltration capacity 
of the soil or the rate at which water is applied at the 
surface, 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the elevation 
of the land is raised. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 


Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 
50 percent silt particles, and less than 52 percent sand 
particles, 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or 


silt. 

Mineral soil. Soil that is mainly mineral material and low in 
organic material. Its bulk density is greater than that of 
organic soil. 

Minimum tillage. Only the tillage essential to crop production 
and prevention of soil damage. 

Miscellaneous areas. Areas that have little or no natural soil, are 
too nearly inaccessible for orderly examination, or cannot 
otherwise be feasibly classified. 

Moderately coarse textured (moderately light textured) soil. 
Sandy loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay 
loam, sandy clay loam, and silty clay loam, 

Moraine (geology). An accumulation of earth, stones, and other 
debris deposited by a glacier. Types are terminal, lateral, 
medial, and ground. 

Morphology, soil. The physical makeup of the soil, including the 
texture, structure, porosity, consistence, color, and other 
physical, mineral, and biological properties of the various 
horizons, and the thickness and arrangement of those hori- 
zons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—-few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch) ; medium, from 5 to 15 millimeters (about 0.2 to 0.6 
aay and coarse, more than 15 millimeters (about 0.6 
nch),. 

Muck. Dark colored, finely divided, well decomposed organic soil 
material mixed with mineral soil material. The content of 
organic matter is more than 20 percent. 

Munsell notation. A designation of color by degrees of the three 
single variables — hue, value, and chroma, For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Nutrient, plant. Any element taken in by a plant, essential to its 
grovth, and used by it in the preduction of food and tissue. 
Plant nutrients are nitrogen, phosphorus, potassium, cal- 
cium, magnesium, sulfur, iron, manganese, copper, boron, 
zinc, and perhaps other elements obtained from the soil; 
and carbon, hydrogen, and oxygen obtained largely from 
the air and water. 

Outwash, glacial. Stratified sand and gravel produced by glaciers 
and carried, sorted, and deposited by water that originated 
mainly from the melting of glacial ice. Glacial outwash is 
commonly in valleys on landforms known as valley trains, 
outwash terraces, eskers, kame terraces, kames, outwash 
fans, or deltas. 

Outwash plain. A land form of mainly sandy or coarse textured 
material of glaciofluvial origin. An outwash plain is com- 
monly smooth; where pitted, it is generally low in relief, 

Pan. A compact, dense layer in a soil. A pan impedes the move- 
ment of water and the growth of roots. The word “pan” is 
commonly combined with other words that more explicitly 
indicate the nature of the layer; for example, hardpan, 
fragipan, claypan, plowpan, and traffic pan. 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms, Consolidated bed- 
rock is not yet parent material by this concept. 

Peat. Unconsolidated material, largely undecomposed organic 
matter, that has accumulated under excess moisture. 
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Ped. An individual natural soil aggregate, such as a granule, a 
prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon 
is three dimensional and large enough to permit study of all 
horizons. Its area ranges from about 10 to 100 square feet 
(1 square meter to 10 square meters), depending on the 
variability of the soil. 

Percolation. The downward movement of water through the 


soil. 

Percs slowly. The slow movement of water through the soil ad- 
versely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing’ permeabil- 
ity are very slow (less than 0.06 inch), slow (0.06 to 0.20 
inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 to 
2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid (6.0 
to 20 inches), and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in the 
soil classification system based on differences in the soil 
that affect its management. A soil series, for exemple, may 
be divided into phases on the bases of differences in slope, 
stoniness, thickness, or some other characteristic that affects 
management. These differences are too small to justify 
separate series. 

pH value. (See Reaction, soil). A numerical designation of 
acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes from 
a semisolid to a plastic state. 

Poor outlets. Surface or subsurface drainage outlets difficult or 
expensive to install. 

Productivity (soil). The capability of a soil for producing a speci- 
fied system of management. Productivity is measured in 
terms of output, or harvest, in relation to input. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is des- 
cribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as — 


Extremely acid _.Below 4.5 Neutral __.........6.6 to 7.3 
Very strongly acid 4.5to 5.0 Mildly alkaline __...7.4 to 7.8 
Strongly acid 5.1 to 5.5 Moderately alkaline 7.9 to 8.4 
Medium acid ... 5.6to6.0 Strongly alkaline __.. 8.5 to 9.0 
Slightly acid _... 6.1t06.5 Very strongly 


alkaline _.._..9.1 and higher 


Relief. The elevations or inequalities of a land surface, con- 
sidered collectively. 

Rock fragments. Rock or mineral fragments having a diameter 
of 2 millimeters or more; for example, pebbles, cobbles, 
stones, and boulders. 

Rooting depth. Shallow root zone. The soil is shallow over a 
layer that.greatly restricts roots. See Root zone. 

Root zone. The part of the soil that can be penetrated by plant 
roots, 

Runoff, The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surface 
without sinking in is called surface runoff; that which 
enters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 

Sandstone. Sedimentary rock containing dominantly sand-size 
particles, 

Sapric soil material (muck). The most highly decomposed of all 
organic soil material. Muck has the least amount of plant 
fiber, the highest bulk density, and the lowest water con- 


tent at saturation of all organic soil material. 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 

Sequum. A sequence consisting of an illuvial horizon and the 
overlying eluvial horizon, 

Series, soil. A group of soils, formed from a particular type of 
parent material, having horizons that, except for the tex- 
ture of the A or surface horizon, are similar in all profile 
characteristics and in arrangement in the soil profile. 
Among these characteristics are color, texture, structure, 
reaction, consistence, and mineralogical and chemical 
composition. 

Shale. Sedimentary rock formed by the hardening of a clay 


deposit. 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Site index. A resignation of the quality of a forest site based on 
the height of the dominant stand at an arbitrarily chosen 
age. For example, if the average height attained by dom- 
inant and codominant trees in a fully stocked stand at the 
age of 50 years is 75 feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the horizontal, 
Percentage of slope is the vertical distance divided by hori- 
zontal distance, then multiplied by 100. Thus, a slope of 20 
percent is a drop of 20 feet in 100 feet of horizontal dis- 
tance. 

Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from restricted 
permeability in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. Small stones adversely affect the 
specified use. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in 
equivalent diameter and ranging between specified size 
limits. The names and sizes of separates recognized in the 
United States are as follows: very coarse sand (2.0 milli- 
meters to 1.0 millimeter); coarse sand (1.0 to 0.5 milli- 
meter); silt (0.05 to 0.002 millimeter); and clay (less 
than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) 
in diameter. 

Stony. Refers to a soil containing stones in numbers that inter- 
fere with or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the 
processes of soil formation are called horizons; those in- 
herited from the parent material are called strata, 

Stripcropping. Growing crops in a systematic arrangement of 
strips or bands which provide vegetable barriers to wind 
and water erosion, 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular, Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
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adhering without and regular cleavage, as in many hard- 


ans). 

Subeoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers 
to a leached horizon lighter in color and lower in content of 
organic matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

‘Taxad juncts, Soils that cannot be classified in a series recog- 
nized in the classification system. Such soils are named for 
a series they strongly resemble and are designated as tax- 
adjuncts to that series because they differ in ways too 
small to be of consequence in interpreting their use or 
management. 

Terminal moraine. A belt of thick glacial drift that generally 
marks the termination of important glacial advances, 
Terrace. An embarkment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into 
the soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 

channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 


Thin layer. Otherwise suitable soil material too thin for the 
specified use. 

Till plain. An extensive flat to undulating area underlain by 
glacial till. 


Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, 
or one that responds to fertilization, ordinarily rich in 
organic matter, used to topdress roadbanks, lawns, and 
gardens. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low- 
lands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Variant, soil. A soi] having properties sufficiently different 
from those of other known soils to justify a new series 
name, but the limited geographic soil areas does not justify 
creation of a new series. 

Varve. A sedimentary layer or a lamina or sequence of laminae 
deposited in a body of still water within 1 year; specifically, 
a thin pair of graded glaciolacustrine layers seasonally 
deposited, usually by meltwater streams, in a glacial lake 
or other body of still water in front of a glacier. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole, 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in 
rocks or other deposits at or near the earth’s surface by 
atmospheric agents. These changes result in disintegration 
and decomposition of the material. 

Wilting point (or permanent wilting point). The moisture con- 
tent of soil, on an ovendry basis, at which a plant (spe- 
cifically sunflower) wilts so much that it does not recover 
when placed in a humid, dark chamber. 
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| Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL ASSOCIATIONS 


SOILS THAT FORMED IN WATER-DEPOSITED MATERIAL IN VALLEYS 


Hadley-Winooski-Limerick association: Level, well drained to poorly 
drained, medium textured soils subject to flooding; on bottom lands 


Belgrade-Hartland association: Level to steep, moderately well drained 
and well drained, medium textured soils; on dissected stream terraces 


Merrimac-Agawam-Windsor-Winooski association: Level to steep, exces- 
sively drained to well drained, moderately coarse textured and coarse 
textured soils on stream terraces, and moderately well drained, medium 
textured soils on bottom lands subject to flooding 


SOILS ON UPLANDS 


Buckland-Cabot association: Level to steep, well drained to poorly 
drained, deep, medium textured soils that formed in glacial till; on up- 
lands 


Vershire-Glover-Buckland association: Level to steep, somewhat exces- 
sively drained to moderately well drained, shallow to deep, medium tex- 
tured soils that formed in glacial till; on rolling uplands 


Colrain-Buckland-Tunbridge association: Level to steep, well drained 
and moderately well drained, deep to moderately deep, moderately coarse 
textured and medium textured soils that formed in glacial till; on hilly 
uplands 


Pomfret-Tunbridge-Buckland association: Level to steep, somewhat ex- 
cessively drained to moderately well drained, deep to moderately deep, 
coarse textured to medium textured soils that formed in glacial till; on 
hilly uplands 


Tunbridge-Woodstock-Colrain-Buckland association: Gently sloping to 
steep, somewhat excessively drained to moderately well drained, shallow 
to deep, moderately coarse textured to medium textured soils that formed 
in glacial till; on hilly uplands 


Tunbridge-Woodstock-Buckland association: Gently sloping to steep, 
somewhat excessively drained to moderately well drained, shallow to 
deep, moderately coarse textured to medium textured soils that formed 
in glacial till; on hilly uplands and mountains 
Tunbridge-Woodstock-Stowe association: Gently sloping to steep, some- 
what excessively drained to moderately well drained, shallow to deep, 
moderately coarse textured soils that formed in glacial till; on hilly up- 
lands and mountains 
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CONVENTIONAL SIGNS 
SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 
Highways and roads Soil boundary 


The first letter, always a capital, is the initial letter of the soil name. The third letter, A, B, C, D, or E, 
shows the slope class. Symbols without a slope letter are for nearly level soils. 


SYMBOL NAME 


Agawam fine sandy loam, 0 to 3 percent slopes 

Agawam fine sandy loam, 3 to 8 percent slopes i Land grant 

Agawam fine sandy loam, 8 to 15 percent slopes 

Agawam fine sandy loam, 15 to 25 percent slopes is cem: A 

Agawam fine sandy loam, 25 to 50 percent slopes Highway markers Small park, etery, airport. ... 


Belgrade silt loam, 0 to 8 percent slopes National Interstate Land survey division corners ... 
Belgrade silt loam, 8 to 15 percent slopes 

Belgrade silt loam, 15 to 25 percent slopes 

Buckland stony loam, 3 to 8 percent slopes 

Buckland stony loam, 8 to 15 percent slopes 

Buckland stony loam, 15 to 25 percent slopes DRAINAGE 
Buckland very stony loam, 8 to 25 percent slopes 


Buckland soils, 25 to 50 percent slopes Railroads Streams, double-line 


Cabot stony silt loam, 0 to 8 percent slopes , 
Cabot stony silt loam, 8 to 15 percent slopes Single track 
Cabot stony silt loam, 15 to 25 percent slopes 
Cabot very stony silt loam, 3 to 15 percent slopes Multiple track 
Cabot very stony silt loam, 15 to 25 percent slopes 
Colrain stony fine sandy loam, 3 to 8 percent slopes 
Colrain stony fine sandy loam, 8 to 15 percent slopes 
Colrain stony fine sandy loam, 15 to 25 percent slopes 
Colrain very stony fine sandy loam, 8 to 25 percent slopes 
Colrain very stony fine sandy loam, 25 to 50 percent slopes 
Colrain extremely stony fine sandy loam, 8 to 25 percent slopes Intermittent Borrow pit 
Colrain extremely stony fine sandy loam, 25 to 50 percent slopes 
Crossable with tillage 


Hadley very fine sandy loam sie PuSNIRaNT RY ReatenenN implements ... Copper mine 
Hartland silt loam, 0 to 8 percent slopes Not crossable with tillage 

Hartland silt loam, 8 to 15 percent slopes i Sanitary land fill 
Hartland silt loam, 15 to 25 percent slopes 

Hartland silt loam, 25 to 50 percent slopes 


Limerick very fine sandy loam 
Canals and ditches 
Merrimac fine sandy loam, 0 to 3 percent slopes 
Merrimac fine sandy loam, 3 to 8 percent slopes or Lakes and ponds 
Merrimac fine sandy loam, 8 to 15 percent slopes 
Merrimac fine sandy loam, 15 to 25 percent slopes 
Merrimac fine sandy loam, 25 to 50 percent slopes 
Muck 


Ninigret fine sandy loam, 0 to 8 percent slopes 
Ninigret fine sandy loam, 8 to 15 percent slopes 


Peacham soils 

Pomfret stony loamy fine sand, 8 to 15 percent slopes 
Pomfret stony loamy fine sand, 15 to 25 percent slopes 
Pomfret very stony loamy fine sand, 8 to 25 percent slopes 
Pomfret soils, 25 to 50 percent slopes 


Raynham variant silt loam z Drainage end or alluvial fan 
Rock outcrop 


Saco mucky silt loam 

Stowe stony fine sandy loam, 3 to 8 percent slopes ‘ RELIEF 

Stowe stony fine sandy loam, 8 to 15 percent slopes = 2 

Stowe stony fine sandy loam, 15 to 25 percent slopes 

Stowe very stony fine sandy loam, 8 to 25 percent slopes ipeli Escarpments 

Stowe soils, 25 to 50 percent slopes 

vey WY YYYYYYYY YN yy, 
Tunbridge-Woodstock rocky fine sandy loams, 3 to 8 percent slopes 

Tunbridge-Woodstock rocky fine sandy loams, 8 to 15 percent slopes ” — 
Tunbridge-Woodstock rocky fine sandy loams, 15 to 25 percent slopes i va uev eT eT Tey ere areyy pean tet 
Tunbridge-Woodstock-Rock outcrop complex, 8 to 25 percent slopes a a 

Tunbridge-Woodstock complex, 25 to 50 percent slopes Short steep slope 


Vershire-Glover rocky loams, 3 to 8 percent slopes 

Vershire-Glover rocky loams, 8 to 15 percent slopes 

Vershire-Glover rocky loams, 15 to 25 percent slopes : 

Vershire-Glover-Rock outcrop complex, 8 to 25 percent slopes Well, oil or gas Depressions 

Vershire-' 5 it si . c 
ershire-Glover complex, 25 to 50 percent slopes Crossable with tillage 
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